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1956 REPORT 
SUGAR BEET RESEARCH 9 0 


Conducted by 
SUGAR CROPS SECTION, FIELD CROPS RESEARCH BRANCH 
AGRICULTURAL RESEARCH SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE 
In cooperation with 


BEET SUGAR DEVELOPMENT FOUNDATION 
and 


COMPANY MEMBERS 





This report gives results of cooperative investigations 
conducted by the Sugar Crops Section, Field Crops Research 
Branch, ARS, USDA, under Memorandum of Understanding with the 
Beet Sugar Development Foundation. The report is distributed 
to members of the cooperating organizations only and does not 
constitute publication. It should not be cited as reference. 
The research findings given in this report have not been 
released for publication. 
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FOREWORD 


In the past the results of the phases of sugar beet research 
conducted by the Sugar Crops Section, with the support of the Beet 
Sugar Development Foundation, have been presented separately 
according to projects set up by the Foundation. It is thought that 
the project reports would be more useful if combined into one 
report by the Sugar Crops Section. 

In the preparation of this report, no concerted effort has 
been made to separate accomplishments pertaining specifically to 
objectives of a Foundation project from results obtained in a 
broader program of related research conducted by the Sugar Crops 
Section. Since the Foundation projects cover several important 
fields of investigation, the combined report encompasses most of 
the applied research on sugar beet improvement conducted by Sugar 
Crops Section in 1956. 

The results of field tests that were conducted by members of 
_ the Agricultural Research Department of Sugar Companies and by the 
Farmers and Manufacturers Beet Sugar Association, to evaluate groups 
of varieties sent out by the Sugar Crops Section, have contributed 
greatly to this report. The results of these cooperative tests have 
made possible informative tables summarizing performances of varieties 


in the region of adaptation. 
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RELEASE OF INBREDS, HYBRIDS, AND ELITE SEED 


OF SYNTHETIC VARIETIES OF SUGAR BEETS 


Proposals by 


SUGAR CROPS SECTION 


Acceptances by 


BEET SUGAR DEVELOPMENT FOUNDATION 


Participation by 


COMPANIES IN SEED PRODUCTION 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
AGRICULTURAL RESEARCH SERVICE 
FIELD CROPS RESEARCH BRANCH 
BELTSVILLE, MARYLAND 


May 31, 1956 


To: The Beet Sugar Development Foundation 
From: Sugar Crops Section Aercc/> 


Subject: Release of Breeder Seed and Elites developed in the 


breeding research conducted by the Sugar Crops Section 
in cooperation with: 


The Beet Sugar Development Foundation 

Farmers & Manufacturers Beet Sugar Association 
Colorado Agricultural Experiment Station 
Michigan Agricultural Experiment Station 
Minnesota Agricultural Experiment Station 

New Mexico Agricultural Experiment Station 


Under provisions of a Memorandum of Understanding, the products of breeding 
research of Sugar Crops Section are being offered for release to The Beet 
Sugar Development Foundation. According to Sections C-5 and C-6, it is 
mutually agreed that"releases of Breeder Seed, Elites, hybrids, and varieties 
will be released to the Foundation or, if approved by the Foundation, to a 
given member company or group of companies. This provision recognizes that 
to gain time in bringing improved varieties into use, production of Elite 
seed of strains, hybrids, and varieties needs to take place prior to or 
concurrently with evaluation tests. Seed stocks not found especially advan- 
tageous for future work on advice of the Sugar Crops Section may be disposed 
of as their quality or quantity warrants." 


The Sugar Crops Section shall, on its request, have returned to it without 
cost an amount of seed of a strain or variety equal to that furnished orig- 
inally to the Foundation for increase and also such additional amounts (not 
to exceed 50 percent or 100 pounds--whichever is the smaller) as needed for 
experimental purposes." 


It should be pointed out that for the most part the seed of the releases will 
come from current productions. Although a careful estimate of seed avail- 
able in August 1956 has been given for each proposed release, it must be 

kept in mind that estimates were made far in advance of harvest and may 

not agree with actual production. Therefore, it may be necessary to reduce 
the size of the seed plot, due to lack of sufficient seed. However, plans 
should be made on the assumption that sufficient seed of acceptable quality 
will be available by August 1 to plant plots of the size indicated. 
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SOME TRENDS IN THE BREEDING RESEARCH OF THE SUGAR CROPS SECTION 
AND THE TYPE OF RELEASES TO BE EXPECTED IN THE FUTURE 


“Monogerm seed types will be emphasized in all breeding research by the Sugar 
“Crops Section. The monogerm strains available today show great advance over 
the original SLC 101 found by Dr. Savitsky in 198. Monogerm hybrids are 


“now available for some areas, which are as productive as the multigerm 


varieties they are replacing. Obviously, improvement over these first 
hybrids can be expected in the future with the development of superior 
parental strains. Effort will be made to develop a wealth of inbred lines, 
Type O strains and their male-sterile equivalents suitable for all sugar beet 
areas. Various combinations of these will be made and given preliminary 
evaluation as a basis for suggesting hybrid combinations of the releases to 
the Foundation. In some areas of breeding research, the polycross, breeding 
method will be used. Clones and inbred lines of superior mothers, as indi- 
cated by the performance of the polycross progeny, will be used to synthesize 
productive varieties. The products of breeding research and hybrid combina- 
tions of releases giving outstanding performances will receive a "US" desig-~ 
nation. 


The breeding research at Salt Lake City Sugar Crops Field Laboratory is well 
known from past results. There has been a shift in emphasis from mltigerm 
to monogerm breeding, which is illustrated by the fact that all of the proposed 
releases in 1956 are monogerm. In addition to applied breeding, fundamental 
research will be continued on male sterility in sugar beets as a means of 
bringing about complete hybridization in seed production. The intriguing 
schemes of producing 3-way and l-way crosses as practical means of utilizing 
the vigor of hybridity will be pursued further. The results of these inves- 
tigations will be of interest to all members of the Foundation,whether or not 
the releases from Sugar Crops Section are being utilized in their commercial 
seed production. 


The breeding research at the U. S. Agricultural Research Station, Salinas, 
California, will continue to give rise to inbred lines and to Type 0 strains 
and their male-sterile equivalents, which are resistant to bolting, curly top, 
downy mildew, and rust. Productions with these characteristics will be 
released to the Foundation with proposals for their utilization in hybrid 
combinations. 


Selections made in the Imperial Valley from some of the well-known varieties, 
such as US 56/2 and US 75, have shown special adaptation to the peculiar 
conditions found in the region. Strains from these selections are not pro- 
posed for release this year, but it can be expected that they will be available 
in 1957 or later. 


The applied breeding research of the Sugar Crops Section at the Plant Industry 
Station, the Michigan Agricultural Experiment Station, and the Minnesota 
Agricultural Experiment Station, will emphasize the development of monogerm 
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inbreds and hybrids that are resistant to leaf spot and black root. In 1956, 
approximately two-thirds of the experimental area in sugar beets on the 
Plant Industry Station is devoted to monogerm seed. The root selections in 
1956 for seed production in 1957 will be almost exclusively from monogerm 
material, with emphasis given to seedling vigor, rate of emergence, and 
productivity under exposure to leaf spot and to black root. Although Type 0 
strains and their male-sterile equivalents will be offered for release as they 
become available, the possibility of developing synthetic varieties from 
clones and self progenies of superior monogerm mothers, as revealed by the 
polyeross method, can be expected. The breeding research of the Sugar Crops 
Section at the Michigan Agricultural Experiment Station and the Minnesota 
Agricultural Experiment Station will show similar trends to those indicated 
for the Plant Industry Station. 


Progress is being made in the development of autotetraploid sugar beets which 
will be used as parental material in the production of triploids. Research of 
this type has been under way at the Salt Lake City Station by Dr.Helen Savitsky 
and at the Salinas Station by Dr. McFarlane. Similar work is now being initiated 
at the Plant Industry Station by Dr. Coe. At this time, when there is a shift 
from miltigerm to monogerm strains, it seems opportune for more emphasis .to be 
placed on the evaluation of polyploidy as a means to new levels of productivity 
in the sugar beet. It can be expected that releases will be available of mono- 
germs tetraploids and possibly their male-sterile equivalents in the near future. 


Breeding for keeping quality in stored roots will be continued at the Fort 
Collins Station by Mr. Gaskill in cooperation with Mr. Stout of the Salt Lake 
City Station. This appears to be a very promising field of research. There 
is the possibility of developing phases of locally adapted varieties that are 
resistant to the factors causing preprocessing losses. In 1955 there was a 
release of a strain resistant to the pathogens causing storage rots. Unfor- 
tunately, this was lost due to wintering injury, but it is being resynthesized 
for release in 1957. 


Breeding for resistance to virus yellows and to nematodes is well under way at 
the Salinas Station. Since resistances to these diseases are our most difficult 
problems, we cannot expect immediate production of resistant strains. Screen- 
ing tests with the cultivated forms of beet have not shown great promise of 
resistance to the nematode. However, certain wild species of the genus Beta 

are known to be resistant to the sugar beet nematode and other wild forms 

show promise in virus yellows resistance. A definite effort is being made 

to transfer the genes for resistance in the wild species of Beta to productive 
types of sugar beets. 


These statements are not intended to cover the entire research program of 
the Sugar Crops Section but rather to give the trends in breeding research 
as a basis of releases that may be expected in the future. 
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Current Designation, Seed Available, and 
Brief Description for each Proposed Release 


U. S. Sugar Crops Field Laboratory, Salt Lake City, Utah 
(All releases developed by Dr. V. F. Savitsky, except 
SL 122-0 and SL 122 MS) 
1. Self-Sterile Monogerm 
SLC 15 ...6«- s+» +» 15 to 20 pounds (estimate) 


Curlyteop resistant and same as SLC 15 supplied in 1955. Included 
because of near loss of planting in Oregon, 1955-1956. 


SLC 18 (Code 5076}. . 3 to 5 pounds (estimate) 
From hybridization to curly-top-resistant strain SL 111, Type 0. 
BI, 19. 6» » 2.6.4 +, 3.005 pounds (estimate) 
; From hybridization to curly-top-resistant variety US 35/2. 
SLC 20 (Code 8370). . 1 pound (estimate) 
From hybridization to Klein &. 
SLC 22 (Code 8337). . 1 to 2 pounds (available) 
From hybridization to Klein 2. 
SLO 2... «0 + « «.« 1 pound (estimate) 
F. hybrid from crosses of curly-top-resistant monogerm to 
multigerm LSR US 201. 
2. Self-Fertile Monogerm 
SLC 119 (Code 721). . 1 to 2 pounds (estimate) 


‘Sans as SLC 119 supplied in 1955. Leaf spot resistant in tests 
by J. O. Gaskill. From US 216 X SLC 101 mn. 


SLC 121 (Code 435). . 3 to 5 pounds (available) 


Good in curly top resistance. F), lines (US 75 X SLC 600 mm). 
In Breeders! Forum cooperative inbred test of 1955 as FI-197. 
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SL 122-0 «2 2 6 « » «© 4 to 5 pounds (estimate) 


High in curly top resistance. Backeross from seven lines; 50 percent 


aa (Mendelian male-sterile). SL 122.0 (a) may be used for hybrid- 
Tzation to other im (monogerm) lines, and (b) it may be grown by 

itself in an isolation with the aa (male-sterile) plants being tagged 
for separate harvest to give an additional backcross. 


3.  Male-Sterile Monogerm 


SL 122 MS «. «+e +. -+h to 5S pounds (estimate) 


TI. Uv. 


Cytoplasmic male-sterile, high in curly top resistance. From hybrid 
to seven lines. May be used for hybridization with established mn 
lines. . . as, 


S. Agricultural Research Station, Salinas, California. 


(All releases developed by Dr. J. S. McFarlane. ) 


1. Breeder Seed for the Production of Elite 


Ee a 5 pounds (estimate) 


This multigerm inbred has been selfed for seven generations. It has 


excellent bolting and downy-mildew resistance but is susceptible to 
‘curly top. It has shown tolerance to the yellowing phase of virus 


yellows and possesses excellent combining ability. Unfortunately, 
the inbred lacks vigor and is not Type 0. For these reasons, it is 


recommended for use as one of the parents in a h-way hybrid. A com- 


bination such as (MS of NB 1 X NB 3) X (C366aa X NB }) is suggested. 
A hybrid with a similar parentage was tested in 1955. This -hybrid 
yielded well and had good resistance to curly top and bolting. NB 4 
has been found to be rather late in flowering. In the 1956 Oregon 
seed plots, it is about one week behind C366aa. Concurrent flowering 
is being achieved by. cutting back C366aa. 


eosin he Brecry, vA Sy pounds (estimate) 


This is an F, hybrid between the Mendelian male sterile of C366 and 
NB h. (C366 is a bolting-resistant selection from US 35/2. This Fy 
combination can be used as the male parent in a h-way hybrid such a 
is described above. 
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| C655uM2 . 2... = 3 pounds (estimate) 


This is an Fy hybrid between the Mendelian male sterile of US 75 and 
NB . It can be used as the male parent in a h-way hybrid. C655).M2 
should be more resistant to mildew than C655)\M1 but may be a little 
lower in sucrose content. 


C688M ......s es 5 pounds (estimate) 


A Mendelian male sterile of US 75 which will segregate approximately 
50% aa. Its bolting resistance should be good but will be somewhat 
inferior to that of US 75. For use in producing h-way hybrids. 


C681M ....-.-+. . 5S pounds (estimate) 


A Mendelian male sterile of C366 (Bolt. res. US 35/2) which will 
segregate approximately 50% aa. For use in producing h-way hybrids. 


C585 and CS585HO ... 41/2 and 3/) pound, respectively (available) © 


These are bolting-resistant selections made from C361 and C361HO0 at 
Salinas in 1955. Seed was not available in time to determine the 
relative bolting resistance of these selections but it should be 
markedly improved over that of the parent strains. These selections 
may serve as potential replacements for C361 and C361HO which are now 
being used to produce commercial hybrids. 


bs s « + + tviuihs Sed pounds (avalleble) 


A bolting-resistant selection from C366 (bolt. res. US 35/2) made at 
Salinas in 1955. We predict that C586 will be equal or superior to 

US 75 in bolting resistance. It is suggested as a possible replacement 
for C366 as a top-cross parent. 


C671 Pisiek aon oe LO pounde ylestimace) 


This is a composite of Type O selections made at Salinas from US 75, 
US 22/h, and US 56/2. A total of 17 plants which have been found to 
be Type O, or nearly Type 0, are represented. C671 is expected to 
have moderate resistance to both curly top and bolting. This strain 
will be of value to the breeder as a source of Type O germ plasm. Not 
' all the progeny will be Type 0, but the percentage of Type 0 plants 
should be very high as compared to unselected material. 


NB 1 and MS of NB1.. . 25 and 50 pounds, respectively (available) 


This bolting-resistant inbred and its male-sterile equivalent have 
been released previously. Additional seed is on hand in the event 
it is needed. 
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NB 3 and MS of NB1X NB 3 1 « « 8 pounds of each (available) 


.These two breeders' strains were released last year, but information 
‘on their performance was lacking so no increases were made. The — 
MS of NB 1 X NB 3 performed exceptionally well in the 1955 variety 
tests in most California districts, with the exception of those 
subject to dowmy mildew. It also heads the list of 25 hybrids and 
selections included in the 1956 Brawley test. The hybrid has 
excellent curly-top and good bolting resistance but lacks mildew 
resistance. The progeny of this F, is entirely male-sterile, so it 
can be used as the female parent in a 3 or h-way hybrid. The MS of 
NB 1 X NB 3 is recommended as the female parent in a hybrid with a 
high sugar strain such as C366. It is doubtful whether either the 

| MS of NB 1 or NB 3 possesses sufficient vigor to warrant its use in a 

| single cross commercial hybrid. 


2. Elite Seed for the Production of Commercial Hybrids 


MS of NB1XNB2 .....0-es- 200 pounds (available) 


This F, hybrid is now in use in the production of 3-way hybrids. 
As much as 200 pounds of additional seed is available, if needed. 


III. Breeding for improvement in leaf spot and black root resistance: 


Plant Industry Station, Beltsville, Maryland 

Michigan Agricultural Experiment Station, 
East Lansing, Michigan 

Minnesota Agricultural Experiment Station, 
Southern Substation, Waseca, Minnesota 


1. Breeder Seed - Multigerm 


SP 55206-0 o Te — se en a we 2 pounds (available ) 


From backcross (US 225 MS X US 201) X US 201. Leaf spot excellent, 
and root yield should be better than US 201B, but performance will 
be determined from current tests. Thought to be of value as a 
pollinator. 


SMM tet)! stds abe te uate” © POURS (available) 
b poleaa2d A synthetic related to US 00 and US Ol. Breeder Seed produced from 


pa ge Rudy selections made from outstanding polycross progenies under exposure 
to severe leaf spot.and to moderate black root. 
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2. Elite Seed - Multigerm 


Previous releases in need of further increase also are presented. All 
Elites are related to US 00 and US 01 but they should be superior to 
these varieties in disease resistance and in productivity. Although 
these multigerm Elites may never give rise to commercial varieties, they 
have great potential value as pollinators and as genetic material. Seed 
production from small acreages under contract will be acceptable if 
isolation can be provided. Otherwise, fractional-acre plots (0.1% A.) 
should give sufficient seed for present needs. 


SP 55600-Ol ...... + + 3h pounds (available) 


A broad base synthetic from selections for resistance to leaf spot 
and black root. SP 55600-01 is under test in Michigan, Ohio, and 
Colorado as Entry No. 10 in the 12 X 8 Field Test. 


SP 5611-0 . . s0 «+e +e 30 pounds (estimate) 


An overwintering increase of SP 5511-0 on the Plant Industry Station. 
Breeder Seed 5511-0 was better than US 00 or US Ol in leaf spot 
resistance. Since it was synthesized from clones and selfed progenies 
of mothers producing superior polycrosses, excellent performance is 
expected. ; 


wc ( 6200 ) Increase SP 5510-0 . . 30 pounds (estimate) 


An overwintering increase of SP 5510-0; see Sprick, 1955-1956, West 
Coast. Approximately 20 pounds of the West Coast 1956 production 
should be held in reserve for 1957 field tests. SP 5510-0 is similar 
to SP 5511-0 (see preceding entry) in breeding history, with emphasis 
placed on high sucrose percentage. 


WC (6201 ) Increase SP 5512-0 . . 30 pounds (estimate) 


An overwintering increase of SP 5512-0; see Bernardi, 1955-1956, West 
Coast. Approximately 20 pounds of the West Coast 1956 production 
should be held in reserve for 1957 field tests. SP 5512-0 is similar 
to SP 5511-0 (see preceding entry) in breeding history, with emphasis 
placed on root yield. 


3. Monogerm - All Pollen Fertile and not Self Sterile 


Brrssisd 5 + «se ee « 6 pounds (estimate ) 


Breeder Seed SP 557-0 will represent a pooling of seed of outstanding 
polycross progenies under test on the Plant Industry Station, with 
emphasis on seedling vigor, rate of emergence, and freedom from off-~ 


types of monogermness. 
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SP 558-0 ..... +. 2 pounds (estimate) 


Breeder Seed SP 558-0 will represent a pooling of seed of outstanding 
single plant progenies recovered from an additional backcross in 
which plants of black-root-resistant varieties were used as the 
recurrent multigerm genotype. 


Bete) ns ss ge 2 pounds (estimate) 


From selected roots of best monogerm progenies under exposure to 
Severe leaf spot and moderate black root, 


Breeding for Leaf Spot and Curly Top Resistance: 


Plant Industry Station, Beltsville, Maryland 

U. S. Sugar Crops Field Laboratory, Twin 
Falls, Idaho 

New Mexico Agricultural Experiment Station, 
State College, New Mexico 


SP 55-0 ee 2 e @ “ 24.8 I pound (estimate) 


From selection under severe curly top exposure at State College, 
New Mexico, in US 10h. 


SP 555-0 2. ..- « « se - .L pound (estimate) 


From selections: made under severe curly top exposure at State 
College, New Mexico, in SP 5350-0 which was synthesized from 
Single plant progenies outstanding at Jerome, Idaho. This line 
of breeding carries some resistance to black root in addition to 
its improvement in leaf spot reaction over US 10. 


SP 5651-0 eo @ 16 56.40 Je ne - pound (estimate ) 


From selected roots of outstanding polycross progenies of SP 5551- 
in curly top resistance (Jerome, Idaho) and in leaf spot and black 
root resistance (Plant Industry Station). This is a very promising 
production which combines resistances to three major diseases. 
Although multigerm, it should be of value as a pollinator and as 
genetic material. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
AGRICULTURAL RESEARCH SERVICE 
FIELD CROPS RESEARCH BRANCH 
BELTSVILLE, MARYLAND 


July 20, 1956 


SUPPLEMENT to. Memorandum of May 31, 1956 to the Beet Sugar Development 
Foundation concerning the release of Breeder Seed and Elites developed 
in the breeding research conducted by the Sugar Crops Section and 
Cooperators. This supplement gives actual seed distribution of the 
proposed releases in Sections III and IV of the memorandum. 


III. Breeding for improvement in leaf spot and black root resistance: 


All overwintering productions under Section III will be made by the West 
Coast Beet. Seed Company. The seed for each production has been shipped 
to Mr.. Sam C. Campbell, except the special distributions which have been 
indicated for each item. Re, 
Item 1. SP 55206-0 
Seed supplied - 1.0 pound 
Plot size - 0.1 acre 


Description.--Excellent in leaf spot resistance and should be 
superior to US 201B in root yield. SP 55206-0 was produced 
from selections made in backcross (US 225 MS X US 201) X US 201. 
This release is thought to be of value as a pollinator that will 
contribute high leaf spot resistance to the offspring. 
(Special seed distribution: 30 grams each to Great Western 

' Sugar Company and Utah-Idaho Sugar Company. ) . 


Item 2. SP 5517-0 


The proposed release of 1.0 pound of SP 5517-0 has been with- 
drawn due to poor showing of this Breeder Seed in plot tests 
of 1956 at the Plant Industry Station. 


Item 3. SP 55600-01 
Seed supplied - 16.0 pounds 
Plot size ~ 1.0% acre 


Description.--A broad base synthetic from the basic stock that 
gave US 00, and specifically from SP 52108-0. An increase of 
SP 52108-0 was included in 8 X 8 tests of 1955 as Accession 1353. 
. Currently SP 55600-01 is wmder field test in Michigan, Ohio, and > 
Colorado as Entry 10 in 8 X 12 Evaluation Tests. The indication 
of 3 pounds of seed available on 5/31/56 was an error, Only 

16 pounds are available as Item 3. 


(Special seed distribution: 50 grams to Great Western Sugar Company ) 






























SAUTJUSIADA FO rneviueia ean a 
s01Vezea HOFIARESA SAAUTAUOIFIDA 7 
HOMARG Hom AgeUN BIOFIC MING 
QHAIVHAM miJjiveTsae 


dzer .08 yuh 


tremaoLevel “Langs? 7% dooS ort of J2QL . ff yah to runt of 1 


¥ 


boqoLe rob sot tla bee beet sebeerS 10 ousele: odd gat 
bre ix tdo08 eqor) iagw® end yd betoubnoo Aoteset | 
edd to mhde dbutetb bees Landon coriy /nosteiqque sket 
a emrbratomem ett to VI~trsr <FF -wrettoed mt to! 


:sonsdetesr goo toald bas goqe tael al snenevosqnt tot gn 


teoW oft vd ebsm od Iftw TIT mitfoe® tehm entdouboug ghtvednt wer 
beagids need set sodtaubong dese 10k bess off -yragqmed bees te 
need evad dotdw etotindisfalh Lalpeqe ers Sqeoxe Lfedqned 2 ms 
od) tose zl b 


0-005: ee 76 ok motl, 
DrMsog 0.5 aa bel Log HO bewe 


aton 1.0 ~ exte toLF 
; 
ry 


od bivode ban sonedetess Joqs taef mt srolReestlee eae 
bon aw O-O0S82 G2 «blety goox st GL0S BW oF tobrec 


+ es 
NOOL O's. Gap 


£05 o x (fos a x Gi ess WW) neososond ue cham esottsefes 
{ite jan? Junki tony & as outlay %o od o¢ idgwodd ak seselet 


ane © 


-pbaqe Yio off oF eonstetas: eaten ‘sel dytd atediudanot 


rigdeed teh. os feso emery. OF See tste divgetbh bens Tato sy 
(.gmegmoD tegv® orfabT-cis HU bes ‘yesqmod wego8 


O-SIe2 Te .S moti 


tithe seed ead O-Tide Te to braweq 0.f ‘lo exsolet beaoqorq & 
aieet golq nt bes® zebeeyl atrd Yo goiwode 100q fg he 
foktase xtewbol trol ond ta Oe 


fo-o0dee 12 .f mett ” 


abimod 0.01 - beliqqne bese . 
OY 98 0.5 ~ eate toll 7 pe 
. oe 


jedé voodve otusd odd moxvt obvedtirye ovad baoid Av<sie) tte lioaet 
<o opavront ch  .OoB0KS2 2 mow qLiseitioods bre .00s 8 
-Fekl Sotlenaniii a a fe21 Yo etess 8x8 rt heb Lork yw O-8 Ors : 
hoa ,ofdO ,nepbiolM at teed bfokt tebrn evi 60-0008 vitae 
notdacthat et? .edeel oofdecteyd Si X 8 nt Of ate, ner 
yin. .1o"rte m8 eaW OAV fe \@ no-cidekisve- boon to abe ie 

-€ moti te eldelteve 4 18 6 


( yrageroD "rH gue meatoull gaetD oF Bme'ly o2 trots rt’ i ath bees at th ame 
‘ 


~ 13 


Item lt. SP 5611-0 : 
Seed supplied - 30.0 pounds 
Plot size ~ 2.0% acre 


Desaription.--SP 5611-0 is an increase of SP'5511-0. In a late 
‘ planting in 1955 o the Plant Industry Station, SP 5511-0 was 
higher in leaf spot resistance than US 00 or US Ol. Since 
SP 5511-0, which by increase gave SP 5611-0, was synthesized 
from selfed progenies of mothers producing superior polycrosses, 
excellent performarice is expected. The full intent of the poly- 
cross breeding method was carried out also in a similar manner in 
the production of SP 5510-0 and SP 5512-0, occurring as Items 5 
and 6, respectively. The Breeder Seed SP 5510-0, SP 5511-0, and 
SP 5512-0 stem from the same basic breeding material that gave ~ 
‘US 400 and US 01 but differ somewhat in the emphasis given to 
the selections. Selfed progenies and clones were pooled accord~ 
ing to the performances of the polycross progeny of the mothers, 
as follows: SP 5510-0, good in general performance at 3 stations 
SP 5511-0, excellent leaf spot resistance and extremely high sugar 
_with root yield approximately equal to US 003 SP 551240, highest 
in root yield, with sucrose approximately equal to US''}00. 


(Special seed distribution: 30 grams each to the Great 
Sugar Company and the American Crystal Sugar Company. ) 


~ 6200 
Item 5. West Coast/increase of SP 5510-0 
*Seed supplied ~- 30.0+ pounds 
Plot size = 2.0¢ acres 


Description.--A synthetic resistant to leaf spot and ‘black ‘root, 
‘with high sucrose percentage emphasized in breeding program. 
For breeding history, see Item ). 


*For seed as planting stock, use West Coast 1955-1956 production at 
‘Sprick. A reserve of 20.0 pounds should be retained for field tests 
in 1957. The remainder of Sprick production is available for use 
as Item 5. 

(Special seed distribution: 30 grams each to Great Western Sugar 
Company and American Crystal Sugar Company. ) 

eo 6201 yh 
Item 6.. West Coast/increase of SP 5512-0 
*Seed supplied - 30.0% pomds 
| Plot size - 2.0% acres 

Description. ~-A synthetic resistant to leaf spot and to black root, 
with high root yield emphasized in breeding program. For breeding 
history, see Item h. | | 

*Yor seéd as planting stock, use West Coast 1955-1956 production at 


Bernardi. A reserve of 20.0 pounds of seed should be retained for 
field tests in 1957. The remainder of the production at Bernardi 


may be used as Item 6. 
(Special seed distribution: 30 grams each to Great Western Sugar 
Company and American Crystal Sugar Company. ) 
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Item 7. Monogerm SP 557-0 
Seed supplied ~ 1.0 pounds 
Plot size ~ O.1 acre 


Description.--Breeder Seed SP 557-0 is a pooling of outstanding 
polycross progenies under test at the Plant Industry Station, 

with emphasis on seedling vigor, rate of emergence, and freedom 
from off-type monogermness. 

(Special seed distribution: 20 grams each to Great Western Sugar 

_ Company, Utah-Ideho Sugar Company, and Amalgamated Sugar Company. ) 


Item 8. Monogerm SP 558-0 
Seed supplied - 1.0 pound 
Plot size ~ 0.1 acre 


Description.--Breeder Seed SP 558-0 is a pooling of seed: of out~ 
standing single-plant progenies of monogerm segregants reaovered 
from an additional backcross in which plants of US 00 and rel~ 
atives were used as the recurrent multigerm genotype. 


(Special seed distribution: 20 grams each to Great Wester Sugar 
Company, Utah-Idaho Sugar Company, and Amalgamated Sugar Company. ) 


Item 9. Monogerm SP 566-0 
Seed supplied - 1.0 pound 
Plot size - 0.1 acre 


Description.--From selected roots of the best monogerm progenies 
of 1955 under ‘exposure to severe leaf spot and moderate black 
root on the Plant Industry Station. 


(Special seed distribution: 20 grams each to Great Western Sugar 
Company, Utah-Idaho Sugar Company, and Amalgamated Sugar Company. ) 


IV. Breeding for leaf spot and curly top. resistance: 


All overwintering productions under Section IV will be mads by the Utah- 
Idaho Sugar Company.. The seed for each production has been sent to 

Mr. Bion Tolman, except the special distributions which have been indicated 
for each item. 


Item 10. SP 55-0 
Seed supplied - 1.0 pound 
Plot size ~- 0.1 acre 


Description.--SP 55-0 was produced from selections made at State 
College, New Mexico, in US 104 grown under severe curly: top exposure. 


(Special seed distribution: 50 grams each to Great Western Sugar 
Company -and Holly Sugar Corporation. ) 
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Item 11. SP 555-0 
Seed supplied - 1.0 pound 
Plot size = 0.1 acre 


Description.--SP 555-0 was produced from selections made at 
State College, New Mexico, in SP 5350-0 grown under severe 
curly top exposure. SP 5350-0 and component progenies have 
shown excellent curly top resistance in tests at Jerome, 
Idaho, This strain carries some resistance to black root 
and it is higher in leaf spot resistance than US 10). 


(Special seed distribution: 30 grams each to Great Western 
Sugar Company, American Crystal Sugar Company, Holly Sugar 
Corporation, and Amalgamated Sugar Company. ) 


Item 12. SP 5651-0 
Seed supplied ~ 1.0 pound 
Plot size - O.1. acre 


Description.--SP 5651-0 was produced from root selections made 

at the Plant Industry Station under severe leaf spot and moderate 
black root exposure, but selections were taken only from poly- 
crosses that had shown excellent curly top resistance in tests 

at Jerome, Idaho. This is a very promising production that 
carries good resistance to leaf spot and black root and excellent 
resistance to curly top. Although multigerm, SP 5651-0 should be 
of value as a pollinator and as a source of genetic material. 


(Special seed distribution: 30 grams each to Great Western 
Sugar Company, American Crystal Sugar Company, Holly Sugar 
Corporation, and Amalgamated SugarCompany. ) 


Special Seed Distribution: 


Great Western Sugar Company 
Dr. H. E. Brewbaker, Longmont, Colorado 


American Crystal Sugar Company 
Dr. R. E. Finkmer, Rocky Ford, Colorado 


Amalgamated Sugar Company 
Dr. G. E. Rush, Nyssa, Oregon, 


Holly Sugar Corporation 
Mr. C. E. Cormany, Sheridan, Wyoming 


‘The special distributions were made according to notes'taken at 
the Fort Collins meeting, June 18. These notes may have been 
incomplete. If seed distribution is expected for an Item not in 
accordance with this Supplement, notice should be given. promptly 
to the Sugar Crops Section, Plant Industry Station, Beltsville, 
Maryland. 
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THE BEET SUGAR DEVELOPMENT FOUNDATION 


P. O. BOX 538 
FORT COLLINS, COLORADO 


JuLY 23, 1956 


Sam C. CAMPBELL, MANnacer QW ; 


West Coast Beet Seen Comeany 
690 Ferry STREET 
SALEM, OREGON 


DEAR Sami 


| FULLY REALIZE THAT YOU HAVE ALREADY EITHER ARRANGED FOR, OR PLANTED 
THE INCREASES THAT WERE DISCUSSED AT THE JUNE 18 MEETING OF THE FOUNDATION 
DIRECTORS. THIS LETTER 1S PRIMARILY CONFIRMATION ANO MIMEOGRAPHED COPIES 
WILL BE SENT TO ALL CONCERNEO WITH THE INCREASES. ! HAVE DELAYED SENDING 
THIS LETTER SINCE | WISHED TO AWAIT INFORMATION ON CERTAIN NUMBERS. THIS 
WAS DONE SO THAT ALL OF THE MATERIAL LISTED IN TYSDAL’S MEMO OF May 3} 
COULD BE !NCLUDED IN ONE GENERAL LISTING. THE LIST WHICH FOLLOWS 1S IN 
THE SAME ORDER AS NOTEO JN TYSDAL’S MEMO. ' 


From Sat LAKE CiTy 


SLC 15: ‘THE UTAH=IDAHO SuGAR COMPANY, WILL MAKE APPROXIMATELY A 1/10-ACRE 
INCREASE OF THIS NUMBER AT ST. GEORGE. IN ADDITION TO UTAH@IDAHO, AMERICAN 
CRYSTAL INDICATED THAT THEY: WILL WISH APPROXIMATELY 100 POUNDS OF THE IN™ 
CREASE AND THE HOLLY SuGAR CORPORATION WOULD LIKE 50 GRAMS NOW. 


SLC 18: A 1/107AcRE INCREASE WILL BE MADE BY THE UTAH=IDAHO SuGAR Company. 
AMALGAMATED, AMERICAN CRYSTAL, HOLLY, AND UTAH@IOAHO WILL SHARE I'N THE 
DISTRIBUTION OF THE INCREASE» AMALGAMATED AND HOLLY WISH TO HAVE 50 GRAMS 
EACH NOW. 


SLC 19: APPROXIMATELY -A 1/10-ACRE INCREASE WILL @E AGE BY THE UTAH=I0AHO 
Sugar Company at St. GeorGe. AMALGAMATED, AMERICAN CRYSTAL, HOLLY, ANO 
UTAH=IDAHO WILL SHARE IN THE DISTRIBUTION OF THE INCREASE. AMALGAMATED AND 
HOLLY wiSH TO HAVE 50 GRAMS EACH NOW. 


SLC 20: APPROXIMATELY A 1/10-AcRE INCREASE WILL BE MADE BY WesT COAST BEET 
Seeo Company. AMERICAN CRYSTAL, GREAT WesTERN, HOLLY, UTAH=I0AHO AND F & M 
WILL SHARE IN THE OISTRIBUTION OF THE INCREASE. HOLLY WISHES TO HAVE 50 
GRAMS NOW. , 


SLC 22: AppROXxIMATELY A 1/10“ACRE INCREASE WILL BE MADE BY THE WEST COAST 
Beet SeeD Company. AMERICAN CRYSTAL, GREAT WESTERN, HOLLY, SPRECKELS, AND 
F & M WILL SHARE IN THE DISTRIBUTION OF THE INCREASE. HOLLY WISHES TO HAVE 


50 GRAMS NOW. 


- AL « Pat 
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SLO 2h: APPROXIMATELY A 1/10-ACRE INCREASE WILL BE MADE BY THE UTAH=IDAHO 
SUGAR COMPANY AT ST. GEORGE. AMALGAMATED, AMERICAN CRYSTAL, GREAT WESTERN, 
HOLLY, SPRECKELS, UTAH=IDAHO, AND F & M wiLl SHARE IN THE DISTRIBUTION OF 
THE INCREASE. AMALGAMATED AND HOLLY WISH TO HAVE 50 GRAMS EACH NOW. 


SLC 119: ApproximAtety A 1/10-ACRE INCREASE WILL BE MADE BY THE UTAH=IDAHO 
SUGAR COMPANY AT ST. Georce. GREAT WESTERN, HOLLY, UTAH=IDAHO, AND F & M 
WILL SHARE IN THE DISTRIBUTION OF THE INCREASE. GREAT WESTERN AND HOLLY 
WOULD LIKE 50 GRAMS EACH NOW. 


SLC 121: APPROXIMATELY A 1/10-ACRE INCREASE WILL BE MADE BY THE UTAH™!DAHO 
SUGAR COMPANY AT ST. GEORGE. AMALGAMATED, GREAT WesTeRN, HOLLY, ANO UTAH= 
IDAHO WILL SHARE IN THE OISTRIBUTION OF THE INCREASE. AMALGAMATED, “GREAT 
WESTERN AND HOLLY would Like 50 GRAMS EACH NOW. 


SLC 122-0: AppROXIMATELY A 1/10-ACRE INCREASE WILL BE MADE BY THE UTAH* 
IDAHO SuGAR Company AT St. GEORGE. AMALGAMATED, GREAT WESTERN, HOLLY, 

AND UTAH=IDAHO WILL SHARE IN THE DISTRIBUTION OF THE INCREASE. AMALGAMATED, 
GREAT WesTERN, ANO HOLLY wouLod LIKE 50 GRAMS EACH NOW. 


SL 122MS: Approximately A 1/10=ACRE INCREASE WILL BE MADE BY THE UTAH= 
}DAHO SUGAR Company AT ST. GEORGE. AMALGAMATED, AMERICAN CRYSTAL, GREAT 
WESTERN, HOLLY, SPRECKELS, ANO UTAH@IDAHO WILL SHARE IN THE DISTRIBUTION 
OF THE. INCREASE. AMALGAMATEO, GREAT WESTERN, AND HOLLY woULO Like 50 
GRAMS EACH NOW. 


From SALINAS 
Q 


NB: APPROXIMATELY 1/2 ACRE OF THIS NUMBER 1S TO BE PLANTED IN STRIPS WITH 
THE THREE MALE sterites, C688&M, C681M ano THE MS of NB? By THE West Coast 
Beet Seep ComPANY. UNION AND HOLLY WILL SHARE IN THE DISTRIBUTION OF THE 
INCREASE. HOLLY wouLD LIKE 50 GRAMS oF THE NB Now. 


CG6554M1: THe West Coast BEET SEED COMPANY WILL MAKE A 1/2-AcRE PLANTING 
FoR UNION WITH MS of NB? x NB3 ano MS of NBI x NB2. HOLLY wishes 5O GRAMS NOW. 


C655M2: No INCREASE 1S DESIRED. HOLLY WOULD LIKE 50 GRAMS NOW. 


C688M: No INCREASE AS NOTED UNDER NB ABOVE. ONE POUND 1S TO BE USED BY 
HOLLY AND UNION IN STRIP PLANTINGS WITH NB. HOLLY WOULD LIKE AN ADDITIONAL 


50 GRAMS NOW. 


C681M: Same as ror C6B8M asove EXCEPT THAT SPRECKELS WOULD LIKE SOME SEED 
NOW AND HOLLY wouLD LIKE 50 GRAMS NOW. 


0585 X C585HO: APPROXIMATELY A 1/10—ACRE PLANTING WILL BE MADE BY THE WEST 
Coast BEET SEED Company. Hotty, SPRECKELS, AND UNION WILL EQUALLY SHARE THE 
INCREASE. HOLLY AND GREAT WESTERN WOULD EACH LIKE TO HAVE 50 GRAMS OF EACH 
NUMBER NOW, OR IF SUFFICIENT SEEO 1S NOT AVAILABLE, THEY WILL AWAIT THE 
INCREASE. 


oe The. 
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C586: Approximately 1/3 OF AN ACRE INCREASE WILL BE MADE BY THE WesT Coast 
Beet Seen Company. Some MS orf NBi x NB wilt BE PLANTED IN A STRIP NEAR THIS 
SEED. HOLLY AND UNION WILL SHARE EQUALLY THE INCREASE OF C5O6. GREAT WESTERN, 
HOLLY, AND SPRECKELS WOULD LIKE 5O GRAMS EACH NOW. 


C671: No INCREASE 1S PRESENTLY WANTED. GREAT WesTeERN, HOLLY, AND SPRECKELS 
WOULD Like 50 GRAMS EACH NOW. 


@ NB1 x MS of NB1: A ONE“ACRE PLANTING WILL BE MADE BY THE WEST Coast BEET 
Seep ComPANY. YIELD FROM THIS ACRE WILL BE SHAREO EQUALLY BY HOLLY, SPRECKELS, 
AND UNION. 


NB3 x MS of NBI: A FOURMACRE PLANTING WILL BE MADE BY THE West Coast BEET 
SEED ComPANY. OF THE INCREASE, HOLLY WouLD LIke 5%, Union 65%, ano SprecKELS 
30%. GREAT WESTERN WOULD LIKE 5 POUNDS OF EACH FROM THE INCREASE. AND. HOLLY 
WOULD LIKE 50 GRAMS Now oF THE NB3 ano THE MS of NB? x NB. 


& NB1. x MS: of NB: A oNETACRE PLANTING WILL BE MADE BY THE West CoAsTt BEET SEED 
ComPANY. HOLLY, SPRECKELS, AND UNION WILL EQUALLY SHARE THE YIELO FROM THIS 
ACRE. 


NB2 x MS of NB1: A 1/10-ACRE PLANTING WILL BE MADE BY THE West Coast Beet SEED 
COMPANY FOR SPRECKELS SUGAR COMPANY. FROM THE SEED THAT 1S PRESENTLY AVAILABLE, 
UNION WOULD LiKE 15 POUNDS ANO HOLLY woUuLO LIKE 50 GRAMS NOW. 


From BRLTSVILLE (Lu Sugaplamint, jogs /z) 


SP 55206-0: AppROXIMATELY A 1/10~AcRE INCREASE WILL 8E MADE BY THE WEST 
Coast Beet SEED COMPANY. THE INCREASE WILL BE SHARED BY HOLLY, SPRECKELS, 
AND UTAH“IDAHO. GREAT WESTERN AND HOLLY’ WISH TO HAVE 50 GRAMS NOW AND UTAH= 
IDAHO WISHES TO HAVE 20 GRAMS NOW. HOLLY WANTS *) POUNDS OF THE INCREASE. 

t P 5517-0: APPROXIMATELY A 1/10=ACRE INCREASE WILL BE MADE BY THE WEST COAST 

42 [eet Seen Company. THE INCREASE WILL BE SHARED BY HOLLY, SPRECKELS, AND 

poe |UTAH“IDAHO. GREAT WESTERN WANTS 10 GRAMS NOW, HOLLY WANTS 5O GRAMS NOW, ANO 
UTAH=!DAHO WANTS 20 GRAMS NOW. HOLLY WANTS 5 POUNDS OF THE INCREASE. 


SP 55600-01: APPROXIMATELY A ONE TO TWOTACRE INCREASE WILL BE MADE BY THE 
West Coast Beet SEED Company ror F & M ano GREAT WESTERN. HOLLY WISHES TO 
HAVE 50 GRAMS NOW AND UTAH=IDAHO WANTS 20 GRAMS NOW. HOLLY WANTS 5 Pounos 
OF THE INCREASE. 


SP 5611-0: APPROXIMATELY A ONE~ TO TWOTACRE INCREASE WILL BE MADE BY THE 
West Coast Beet ScED ComPANY FOR AMERICAN CRYSTAL, GREAT WESTERN, AND F&M. 
HOLLY wANTS 50 GRAMS NOW AND UTAH=!1DAHO WANTS 20 GRAMS NOW. HOLLY WANTS 

5 POUNDS OF THE INCREASE. 


WC (6200) Increase SP 5510-0: APPROXIMATELY A ONE= TO TWOMACRE INCREASE WILL 
BE MADE BY THE West CoAsT BEET SEED Company FOR AMERICAN CRYSTAL, GREAT 
WESTERN ANDO F & M. HoLLy wants 50 GRAMS NOW AND * POUNDS OF THE ‘INCREASE. 


UTAH=IDAHO WANTS 20 GRAMS NOW~ 
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WC(6201) Increase SP 5512-0: A oNE- TO TWOMACRE INCREASE WILL BE MADE BY THE 
West CoAst Beet SEED Company FOR AMERICAN CRYSTAL, GREAT WESTERN, AND F & M, 
HOLLY WANTS 5 POUNDS OF THE INCREASE AND 50 GRAMS NOW. UTAH=!0AHO WANTS 20 
GRAMS NOW. 


SP 557-0: THe West Coast Beet SEED COMPANY WILL MAKE APPROXIMATELY A 1/10-ACRE 
INCREASE PRIMARILY FOR F & M. HOLLY WISHES TO HAVE 5 POUNOS OF THE INCREASE 
AND 5O GRAMS NOW. AMALGAMATED, AMERICAN CRYSTAL, AND UTAH=IDAHO WANT 20 GRAMS 
EACH NOW AND GREAT WESTERN WANTS 100 GRAMS Now. 


SP 558-0: THe West Coasr Beet Seeo COMPANY WILL INCREASE THIS NUMBER THE SAME 
AS FOR SP 557-0. IMMEDIATE SEED REQUESTS ARE ALSO THE SAME. 

‘ * 
SP 566@0: THe West Coast Beer Seep COMPANY WILL INCREASE THIS NUMBER THE SAME 
AS FoR SP 557-0 ano SP 558-0. IMMEDIATE SEED REQUESTS ARE ALSO THE SAME. 
SP 554-0: THe UTAH=!DAHO SuGAR CoMPANY WILL MAKE APPROXIMATELY A 1/10=AcRE 
INCREASE OF THIS NUMBER AT ST. GEORGE. AMERICAN CRYSTAL WILL WANT 2 POUNDS OF 
THE INCREASE, GREAT WesTERN, HOLLY, AND SPRECKELS WILL EACH WANT 5 POUNDS OF 
THE INCREASE. HOLLY WANTS 50 GRAMS NOW. 


SP 555-0: THE UTAH=!0AHO SuGAR COMPANY WILL INCREASE THIS NUMBER AT ST. GEORGE 
FOR THE SAME REQUESTS AS 55U-0. IN ADDITION, AMALGAMATED WANTS 10 GRAMS NOW. 


SP 5651-0: THIS WILL BE !NCREASEO 8Y THE UTAH=IDAHO SuGarR Company AT ST. GEORGE 
FOR THE SAME REQUESTS AS FOR SP 55F-0. 


lF THERE ARE CHANGES TO BE MADE THAT AFFECT PLANTING, THE COMPANIES 
CONCERNED WILL PROBABLY CONTACT YOU OIRECTLY. THOSE THAT ARE PLANTED DIFFER FROM 
THE ESTIMATES LISTED IN THIS LETTER. THIS WAS DONE TO HAVE THE FOUNDATION'S 
RECORD CORRESPOND WITH OUR JUNE 18 MEETING NOTES. 


VERY TRULY YOURS, 


SECRETARY 


James H. FISCHER 
WwMF 
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DEVELOPMENT AND EVALUATION OF INBRED LINES 


AND HYBRID VARIETIES OF SUGAR BEETS 
with emphasis on 


Curly Top Resistance 


Monogerrmess and High Quality 


F. V. Owen G. K, Ryser 

A. M. Murphy C. H. Smith 

Charles Price © Myron Stout 
and 


Cooperators 
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PROJECT 23, REPORT OF 1956 RESULIS 
INTRODUCTION 
By F. V. Owen 

The first commercial curly-top-resistant monogerm hybrids are based largely 
on two good monogerm lines, SLC 91 and 108, developed by Dr. V. F. Savitsky. These 
‘lines carry only an intermediate degree of curly-top resistance but when their MS 
equivalents are crossed to multigerm pollinators high in curly-top resistance, the 
F) hybrids appear satisfactory. The greatest handicap with the intermediate degree 
of curly-top resistance has been in the seed fields at St. George, Utah, where the 
disease was severe in 1956. Here the newer monogerm line SLC 117 and its hybrids 
showed a much higher degree of curly-top resistance and produced much better seed. 
yields. ' 

Several additional monogerm lines developed by Dr. Savitsky have since been 
released with somewhat better curly-top resistance than SLC 91 or 108. In 1956 
SLC 122 (a composite of seven sublines) was released for still higher curly-top 
resistance. Some of these new lines tested at Jerome, Idaho in 1956 showed a 
iene of curly-top resistance equal to the best available in multigerm lines. 
Forty new monogerm lines, segregating for Mendelian male sterility, were selected 
for studies of combining ability, in cooperation with the Amalgamated and Utah- 
| Idaho Sugar Companies. 

Work has continued on high sugar curly-top-resistant multigerm lines with 
emphasis on points of interest in connection with sodium, potassium, amino nitrogen 
and respiration determinations made by Myron Stout. Cooperative. work with Dr. Albert 
Ulrich of the University of California has been continued on petiole analyses. 
Individual beet data for 1955 and 1956 are being transferred to IBM cards and 
statistical determinations for the two years work will be made with new equipment 
being installed at Beltsville, Maryland. 

Two of the high sugar multigerm lines, CT5 (157) and CT8 (158) have been 
released for sugar company use. Monogerm hybrids to these lines have already been 


made with Fo and backcross populations now underway. The following pages show 


some of the evaluation results obtained in 1956. 
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Utah and Idaho Tests 


Frozen pulp samples from Twin Falls, Idaho, were taken to Salt 

Lake City, Utah, where all sucrose and purity determinations were made 
under the direction of C. H. Smith. Sodium, potassium and nitrogen 
readings were made by Myron Stout. Sodium and potassium were determined 
with a flame spectrophotometer. Amino nitrogen was determined by the 
Stanek-Pavlas method using the spectrophotometer as an absorption 
instrument. The "amino N" values reported are based on the dodoctiirds 
tion of glutamine necessary to produce the same cclne True "amino N" 
would be 0.097 times the values given. Mr. G. K. Ryser is responsible 
for the statistical analyses. 

MS = Cytoplasmic male sterility 

aa = Mendelian male sterility 

mn = Monogerm 


MM = multigerm 
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( VARIETY TEST, TAYLORSVILLE, UTAH, 1956 
FIELD TESTS I, II, and III 


P (Pages 2-25-26) By C. H. Smith 
Grower: Rell Swenson 


Soil type: Welby fine sandy loam 
Previous crops: 1950, sugar beets; 1951, grain; 1952-1954,alfalfa; 1955, grain. 


Fertilizers and cultural practices: In the fall of 1955 the field was fertilizea 
with 15 spreader loads of manure (chicken litter) and fall plowed. In 
the spring a top dressing of chicken litter, 100 pounds of ammonium 
sulphate and 100 pounds of treble superphosphate per acre was applied 
and worked into the top soil during seed bed preparation. 


Irrigations: First irrigation, June 20. Total of 11 irrigations by furrow. 
Planted: April 9 Thinned, May 10 and 12 Finger weeded, May 4 
Harvested: October 11 Row spacing, 20 inches. 


Objective at thinning was 10 to 12 inches but some variations occurred. 
Three-foot alleys between ends of plots were cut just prior to harvest. 
At harvest the tops were removed with a rotobeater and beets scalped 
with tractor-mounted scalping tools supplemented by long-handled hoe 
work. Beets were counted before pulling. 


"Nematode injury: The field was fumigated with "Shell DD" prior to planting. 

: Soil moisture being a critical value in the use of a soil fumigant, no 
doubt was the reason for failure of the "Shell DD"to prevent nematode 
injury. In June nematode injury began to show in weaker inbred lines 
and as the season progressed the more vigorous hybrid varieties showed 
some depression in growth. Among inbred lines nematode effects varied 
from severe to mild, depending upon the vigor of the variety. 


_ Experimental design: The beets were planted in 2-row plots 47 feet long. These 
were cut to 4 feet at harvest. Two ten-beet samples were taken from 
each plot at random for sugar analyses. Samples for sucrose determinations 
were weighed after washing in the laboratory to ascertain tare values 
for each variety. 


The variety tests considered here are three groups of ten varieties 

and four replications of randomized block designs. A fourth test 
consisted of strip plantings of a commercial multigerm variety compared 
with a good monogerm hybrid (F54-lHe1). Strip plantings were made with 
a six-row McCormick Deering disc type planter with plate holes drilled 
to 12/64 and seeding rate at five pounds per acre. Acre yields and 
laboratory analyses were as follows: 


TONS TONS SUCROSE PURITY PP. per 100,000 BEETS AV. BEET WI.LBS. 


SUGAR BEETS PERCENT PERCENT Na K  N __ 100! PLOT SAMPLE 
Monogerm 4.805 32.1 15.0 85.5 88 327 340 69 48 31 
Multigerm 4.290 29.4 14.6 84.9 80 346 4210 Tl 32 28 
ene: 2 | enh ST OSS er en 
Difference +.515 +2.7 +0. +026 48 -19 -70 -2 +6 +3 
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| VARIETY TEST--TAYLORSVILLE, UTAH, 1956 


. (4 replicated plots of each variety) TEST I 
rs o 
> VARIETY _-ACRE YIELD AMINO BEETS AV. BEET WT. 
CODE SUGAR __BEETS SUCROSE. , PURITY . Na K N 100' PLOT SAMPLE 
‘Toris TP Percent _ _P. per 100,000 Pounds 
mm Hyb. 10 3.89. 24.2 16.1 S816 pa60 PT SaloO. ae 1O we eiG. ona. 7 
SIC 15m 9 3.932 25.0 . 15.7 87.0 79 297 230 88 2.3 oi 
mm Hyd. 8 3.989 25.6 15.6 87.5 682 266 200 OL 23 2.3 
Mm Hyb. 7 & 5h Oak Velie® 86.7 85 309 260 78 2.9 2.6 
MM Hyb. 6 4.305. 30.24. 86.7 89 281 270 95 2.6 . 2.8 
mm Hyb. 5 4.328 27.5 115.8 86.8 85 310 %.230 8h. 2.7 2.8 
Mm Hyb. h 4.329 Gat) welts 86.9 18 B95 22260" 2.77 3.1 2.6 
Mm Hyb. 3 4.777 29.6 15.1 86.8 8k 294 250 86 2.8 2.5 
uS 41 2 4 6529 29.2 15.5 86.8 TT «303: os 990 wel 2.6 + 2,6 
MM Hyb. 2: 4.551 Diet su1.5 86.4. 91 309 340 80 2.9 2.6 


General MEAN of hy, 3G 
; arctica hs 25.0. 15.0 87.0 80 854 ekg 
‘8. E. of MAN 0.20 127 0.02 0.56 6 it 30 
Q L293) : OS tH 











E. 

TAR ETY — : CURRENT FIELD 

B cone VARIETY AND PARENTAGE one 

.. NUMBEX 

+ wm Hyb. 10 42141 aa mm =X om Group 1/ 55+2 3018 

SLC 15 m 9 Self-sterile monogerm SLC 15= SLO 15 0015 
mm Hyb. 8 408H10 MS mm X SLC 117 mn 536H20 3013 
Mm Hyb. 7 23915 MS mm X (US 35 aa X Klein BE) F54-4HOL 1003 
MM Hyb. 6 US 22 MS (401H6) X (US 35 aa X CT9) us 2005 
mm Hyb. 5 421+) aa mm X Curly-top susc. mm 54.542 3027 
Mn Hyb. h (610 X 91) MS mm X (US 35 aa X CT9) 509H15 4002 
Mn Hyb. 3 408100 MS mm X (US 35 aa X CT9)  509H2L 3003 
US 41 2 US 41 028 0028 
MM Hyb. 1 CT9 MS Hyb. X (US 35 aa X Klein E) FOK-kH7 1002 





4 Designations : 
4 mm Hyb. —S 
j Mm Hyb. = 9 monogerm, o multigerm 


Both parents monogerm 


MM Hyb. Both parents multigerm 


Were 15 is a self-sterile population developed by V. F. Savitsky 
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VARIETY TEST--TAYLORSVILLE, UTAH, 1956 


(4 replicated plots of each variety) TEST IL 
~~‘VARLETY ACRE YIELD ~-—CAMENO BEETS AV.BEET Wr. 
is. SUGAR _- BEETS SUCROSE PURITY Na K N 100' PLOT SAMPLE 
TONS Percent P. per 100,000 Pounds 

WM Hyb. 10 3.402 22.5 15.3 86.0 67 292 330 76 211 242 

, 9 3.673 23.4 15.6 86.2 55 S279 350 90 mS 22 

: 8 3.734 25.7 14.6 86.2 87 305 310 91 2.3 2.2 

7 3.760 22.7. WG-6 87.3 55 254 3ho0 92 2.0 2.1 

: 6 3.963 24.3 16.3 88.5 58 294 310 «100 2.0 1.9 

Mm Hyb. 5 4.065 28.2 14.4 85.9 80 e277 300 92 25 2.6 

MM Hy’. 4 4.175 26.5 15.8 86.8 47 GBT 350 oh 2.3 2.3 

3 4.236 28.7 dh.9 87.8 73. 297 240. 1601 2.3 2.7 

Mm Hyb. 2 4.360 30.2 14.3 86.1. AST 315° B10 ol, Ven? e.6 

af 436 50.3 14.6 86.6 82 430 290 92 2.7 ' 2:5 


ral MEAN of 3.980 26.2...15.2.. 86.7 -J0--293--30L 


oS varieties 7 
e 0) . e s e LO 31 









Mm 


of MEAN 4.77 4.61 2476 8.59 3.41 10.3 
VARIETY CURRENT FIELD 
CODE PARENTAGE NUMBER CODE 
MM Hyb. 10 US 22 MS (211H3) X SL 50 (Group of 
MM lines 50H3 2063 
: 9 do. X MM Line 5030 5030H3 2011 
nl 8 do. X SL 202 sel. 502H3 2066 
: 7 do. X MM Line 289 5080H3 2030 
Pr 6 do. X MM Line 5060 5060H3 2016 
Mm''Hyb. 5 do. X mm SLC 117 5343 2078 
MM Hyb. 4 do. X MM Line 287 (CT7) 5070H3 2023 
i. 4 do. X MM Line CT9 (new) 5090H3 2034 
Mm Hyd. 2 ‘do. X mm Line 532 532H3 2007 
be 1 do. X mm Line 5110 5110H3 2036 
ence 
Designations ; , 
MM = Both parents multigerm 
= @ monogerm, % multigerm 













“SQ- , oa 
ol RAM LL TVeROT a - ~Tea? f- Te Tm 







































¥ rr ’ \ tT ~ a of 
ingot ake 4) 
oo GS oy of Ses YO Ged C@r Bes (Soe Oo 
SS fs @ O8 OS S@ Ges dex is et 7 
: 8 
s.¢ €.8 fe oft @& Fe Bind o.uqf 7.88 sey .é 
t.¢ 6.8 se ode deg ae €.78 2.0k ¥.-ss ooy.€ 
ft 08 Of Off ea Be 88 e.0L €.468 £9e. 
a ee a ee RB ae 
ko) 068.9)0— COs OR: COTA BaR8 Aer 2.08 ers. a 
T.2 €S 05 Ov Fes ey Bye R.AL 7.88 as. 8 
4.8 8 © of @ ye Bee e.4f $.08 a 
2 FR Se C88 OC Sb dive O.ur €.08 Sera 
ye me tes of yas $.98 ae | 
i oO i “So Is. . 4 
Rca eee ee 
F.0L Le e286 Ok 7.4 B.A Je... 
——————Ttiali Silo 
aao5 MU 
to aoa Of 28 
FOS CHO? wentl MM 
Limos Exot? Of0? oat] MM 
aos «=—éi‘édSHG? foo 909 a8 
of08  enOGOE 086s eaht mM 
arog g 030? salt MM 
eyos endee Til OS om 
esos Hoyo? (YT) TOS oant MM 
#EOS  eEHOGO? (wan) @TO echt MM 
yoos  tHSt? St? emhl om 
eos  eHOLL?e OLL2 omhl ms 






i! - a # sanagone i 
¢ ae 


- are 


shy ve he 





a 
~ 
e 
v 









- 26 « 


f s 
(4 replicated plots of each variety) 


General MEAN of 
1 varieties 


VARIETY TEST--TAYLORSVILLE, UTAH, 1956 





VARIETY 
CODE PARENTAGE 
10 US 355 aa xX MM Line 5040 
9 US 35 Hybrid aa X US 201 (High in LSR) 
8 US 35 aa X MM Line 289 
7 MM Line 287 aa X SL 202 sel. 
6 MM Line 157 aa X do. 
5 US 35 aa X MM Line 287 
4 do. X SL 50 (Group of MM Lines) 
9 US 35 aa X MM Line 5060 
2 US 35 Hyb. aa X US 201 (High LSR) 
1 US 35 aa X CT9 (new) 





Remarks: All hybrids are multigern. 


US 201 was developed at Beltsville, Md. 


CURRENT 
NUMBER 


9030+5 
506+7 


5080+5 
502+287 


502+157 
2070+5 


50+5 
5060+5 


506+6 
4.090+5 


It is curly-top 
susceptible, but very high in Cercospora leaf-spot-resistance. 


FIELD 
CODE 


2008 
2004 


2024 
2002 


2001 
2017 


2057 
2012 


2003 
1004 


TEST III 

* VARIETY ACRE YIELD AMINO BEETS AV. BEET Wr. 

AV. BEET WT. 
= com SUGAR BEETS SUCROSE PURITY Wa K  N 100' PLOT SAMPLE 

: ms Percent Pe per 100,000 Pounds 

10 3.489 22.3 15.7 87.6 50 286 310 92 2.0 2.0 

; 9 3.630 23.4 15.6 85.4 68 328 4320 81 2.3 2.4 

» 8 3.691 22.1 16.7 B7:1... 3, a58> Wiseeew Games woh 

7 3.836 8623.4 16.4 88.2 38 265 280 86 2.2 2.2 

6 4.010 =. 25.5 1567 86.8 64 271 350 93 2:2 2.4 

5 4.130 0-6 16.8 88.2 55 264 25346 91 2.2 2.35 

he 4.191 26.0 16.1 86.9 56 306 320 8h, 2.6 2.5 

3 4.237 9625.5 16.6 88.1 hh 281 340 93 2.3 2.2 

ne 4.292 27.9 15.4 87.0 66 308 250 96 2.6 2.5 

1 4eu7L 29.7 15.2 Ore 59) 299 MolLOgee cen Bto comme 
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TWIN FALLS, IDAHO, VERSUS tAYLORSVILLR, UTAH, 1956 





Hybrid :Combinations 
PB. GE ACRE YIELD AMINO BEETS PER 
SUGAR BEETS SUCROSE PURITY Na XK N 100! 
Tons Percent P. per 100,000 
) | Twin Falls, Idaho 
— 5030 US 22 MS 5 B46 52.4 Lal 89.8 16 204 20 99 
do. US 35 aa 5.725 oo 1662. 88.8 15 215 450 95 
Taylorsville, Utah 
do. US 22 MS 3.673 23.4 15.6 86.2 55 ~ 279 350 90 
do. US 45 aa 5.489 22.3 15.7 87.6 50 266 ..1310 92 
; Twin Falls, Idaho 
5060 US 22 MS 5.600 30.7 18.3. 88.8 17 ‘222° hoo 90 
do. US 35 aa 6.032 32.8 18.4 89.7 15 218 30 95 
Taylorsville, Utah 
do. US 22 MS 3.963 oh 3 16.3 88.5 58 294 * 310 100 
do. US 35 aa e237 25.5 16,6. °88.1 4h = 281 KOs*09 
Twin Falls, Idaho 
287 US 22 MS 5.960 32.7 18.3. 89.6 14 202 480 99 
do. US 35 aa 5.686 31.2 18.2 88.9 12 186 8 480 95 
Eats Taylorsville, Utah 
do. US 22 MS WLS 9 26.5)". 15.8) }, 66.6 WT BT 550' OF 
do. US 35 aa 4.130 o4.6 16.8 88.2 33 26h 330 91 


Twin Falls, Idaho 








289 US 22 MS 5.432 29.1 - 18.7. 89.8 15 .184.~ 450... 98 
do. US 35 aa 5.295 27:7 19.2 89.9 11. #60 eo 88 
Taylorsville, Utah 
do. US 22 MS 3.760 2.7 16.6 87.3 55 254 3ho 92 
do. US 35 aa 4.691 203. 16.7 OTe 43 258. heo 82 
Twin Falls, Idaho 
cTt9 ~=US 22 MS 6.306 351 1B 6 Diino Qi albino AG i B.S cnt BOO semen O 
do. US 35 aa 6.160 34.9 17-7 90.9 20. 207 370. 96 
Taylorsville, Utah 
do. US 22 MS 4.236 28.7 14.9 87.8 73 297 2ho i101 
do. US 35 aa 4 ATL 29.7 15.2 87.2 59 299 310 88 
Twin Falls, Idaho 
SL 50 US 22 MS 6.053 53.8 17-9. 89.6 20 205 490 88 
do. US 35 aa 5.999 33.0 18.2 90.4 14 202 420 90 
Taylorsville, Utah 
do. US 22 MS 3.402 22.3 15.3 86.0 67 292 330 76 
do. US 35 aa 4.191 26.0 eee 86.9 56 306 320 8h. 





4) pollinators were self-fertile inbred lines. SL 50 represents a group 
of such lines. 
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EFFECT OF GENOTYPE AND LOCATION, 
TWIN FALLS, IDAHO, AND TAYLORSVILLE, UTAH, 1956 








ACRE YIELD AMINO BEETS 
SUGAR BEETS SUCROSE PURITY Mek PN 100! 
Tons Percent P. per 100,000 
‘ 1/ (Female parents combined, 16 replications) 
OLLINATOR := 
5030 4.683 27.4 16.87 88.1 34 2h6 382 oh 
5060 4.958 28.3 17.40 88.8 34 254 370 94 
287 4,988 28.8 17.27 88.4 of eso 410 95 
269 | Agua 25.4 17.80 88.5 31 B197.43e° 7 ©. OO 
cT9 5.293 30.1 16.45 - 89.3 yy =6 a5, 328 93 
8L 50 - 4.911 28.8 16.88 88.2 39 251 365 oy 
LSD 5% O37 2.20 0.45 NS 7 16 55 
(Pollinators combined, 96 replications) 
FEMALE: © | 
‘Us 22 MB 4.867 28.5 ° 16.98 88.5 38 hy 370 93 
US 35 aa L925 20.5 s%. 17,20 88.6 31 eke 392 91 
LSD 5% NS NS ,0.18 NS 3 NS NS 
US 22 MS (% basis) 99 ~~ 100 98 100 «123 «101 Sh 102 
US 35 ea (fbasis) 100 100 10 100 100 100 10 100 





teeter rere A tt 


(Genotypes combined, 96 plots at each location) 


LOCATION: 
Twin Falls, Idaho 5.841 22.3 18.26 89.8 16 203-433 93 
Taylorsville, Utah 3.952 24.8 15.97 87.3 53, » 283} 329 90 
Twin Falls (% basis) 148 129 114 103 3@ 1) [2) 132 103 
Taylorsville tte) 2 LOO ; 9100 100 100 100 100 100 100 


Ne ceria nineteen cen RR aR ee 


s Varn pollinators were self-fertile inbred lines. SL 50 represents a group of such 
lines. ; 
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TWO HYBRIDS COMPARED WITH US 41, 1956 





HYBRIDS US 41 
(cT5 X cT9) (crT8 xX 289) SL 028 





Twin Falls, Idaho 


Gross sugar 6, 
Tons per acre a 113/ a. 87 pace 100 
Tons beets 36.6 26.3 32.8 

112 80 100 
Sucrose percent 18.0 19.4 Lab 
| LOL 109 Pl et Ioo 


Taylorsville, Utah 


Gross sugar 
; 5.11 3.43 4.16 
Tons per acre 123 82 100 
Tons beets 3h 60 18.6 27.5 
al 68 100 
Sucrose percent 15.1 18.5 15.2 
| 100 123 100 


Granger, ‘Utah 


Sucrose percent 16.0 18.4 " 1541 
106 122 100 


i 


Remarks : 
There were two replicated plots of each hybrid at Twin Falls, 
Idaho and Taylorsville, Utah, and one observation plot at 


Granger, Utah. 
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Percentage basis 
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DESCRIPTION OF SELECTED INBRED LINES 





LINE COMBINING SUCROSE AMINO RESPIRA- 
ABILITY PERCENTAGE Na K N TION 

CT9 (new) Good + ++ ++ ¥ 4- 

ct (157) Variable a P at “ 4 

crs (158) Poor? 4+ + + + - 

287. Fair + - - ae + 

289 Pbor att - - +++ +++ 





Designations; 


- Low to very low 
+ Intermediate 
++ Moderately high 


+44 Very high 
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BRAWLEY, CALIFORNIA 


Nanted: September, 1955 By Charles Price and 
rvested: May 3, 1956 Don Fife 











Variety Beets 
sugar Beets Sucrose Purity 100° 


: Pounds Tons Percent Number 
8 replicated plots each variety 
SLC 15 mm (Self-sterile) 6,884. 22.7 15.2 88.3 112 
34.91H3 (MS X SLC 91 mm) 8,608 29.5 14.6 85.8 117 
5110H3 (MS X 5110 mm) 8, 62h 30.0 14.4 87.0 120 
534H3 (MS X SLC 117 m) 8,184 28.8 14.2 86.8 Let 
LSD, 5% point 510 2.0 0.6 3.6 
h replicated plots each variety 
5070H3 (MS X Line 267) 1520... 25h. Lord oe Balt “118 
/5070+5 (US 35 aa X Line 287) 8,034 OG. Kor #1523 88.5 118 
5080H3 (MS X Line 289) 7,170 on.g 1h 78.4, 116 
5080+5 (US 35 aa X do. 7,236 23.4 15.4 84.9 119 
5901 Fo (in X 4n if 8,618 33'.6 12.8 91.8 109 
54.342 mm aa mm X mm 6,894 ah.6 9 hed 87.3 107 
SL 539 mm (Self-sterile) 7,334 26.2 pel 85.7 113 
SLC 18 mm (Self-sterile) 6,428 Bey Tee. Wiad) 87.1 116 
LSP, 5% point | NS NS NS 6.3 


“Two observation plots of each line 


MM line 287 5,518 19.5 Yee 87.0 121 
MM Line 289 1,0h2 3.9 13.4 68.6 104 
SLC 108 mm 6,522 22.7 14 4 89.6 107 
SLC 91 mm 5,858 1037 14.9 86.3 110 
SLC 111 mm 6,992 22.8 15.3 87.8 1 
SLC 115 mm 6,332 22.2 14.3 86.0 101 
SLC 116 mm 7,566 27.4 13.9 85.2 118 

18.9 13.4 86.5 a, 


SLC 117 mm 5,198 





1/ Number 5901, developed by Dr. Helen Savitsky, representa an F5 population 
from a hybrid between (US 35, 4n X US 22/4, kn). | 
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TEXAS U.S.D.A. ere he VARIETY TEST 
195 


Location: Mr. G. C. Paetzold Farm - 1-1/2 mile south of Hereford, Texas 
Cooperators: Mr. Odean Nixon; American Crystal Sugar Company 

Date of Planting: April 17, 1956 

Date of Harvest: October 29, 1956 


Field History: 1952 Potatoes 
1953 Beets 
1954 Potatoes, Lettuce 
1955 Milo 
1956 Beets 


This was an 8 X 8 Latin Square test with eight varieties and eight 
replications. The plots were 4 rows (30" rows) wide and 35 feet long. 
The two center rows were harvested, making a total of 70 feet harvested. 
Two 10-beet samples were taken at random for sucrose determinations. 


Prior to planting, 100 pounds of Sulfated-Potash, 200 pounds of Ammonia- 
Sulfate, and 200 pounds of 20% phosphate were plowed down. During the 
growing season 150 pounds of Anhydrous Ammonia was added by sidedressing. 


Disease: Curly-top and yellow vein virus were both present with 
approximately 10 percent of the beet population affected. 


Reliability: Reliability of this test can be considered as good. 
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TEXAS U.S.D.4. COOPERATIVE VARIETY TEST - 1956 


By American Crystal Sugar Co. 


oh a “ACRE Yin ~~~ @PIANTS PRR” 


DESCRIPTION VARIETY GROSS 100! 
_SUGAR ROOTS SUCROSE ROW 
Pounds Tons Percent Number 





Similar to US 104 SP 55105-0 10,780 34.98 15.42 132.9 
4O6H1LO00 MS mm X (824 aa X new CT9)  5O9HOL 10,750 33.66 15.97 138.6 
(MS X CT9) X (824 aa X Klein E) P54 LH 10,220 32.72 15.62 127.3. 
55112-0 (Similar to US 104) Ace. 1366 9,970 32.48 15.45 131.4 
ho1H6 X (824 aa X new CTO) 509H6 9,742 31.33 15.55 118.6 
Commercial: US 35/2 9,634 350.96 15.56 131.4 
U.S Di. Commercial US 104 9,600 30.87 15.55. 110.0 
4O28H1LO MS mm X SLC 117 mm 536H20 9,276 29.51 15.72 132.9 


General Mean 9,996 52.06 15.5 127.9 
So E. Variety Mean OL 2 1.21 0.21 ° 9 


11.3% 10.7% 4.8% 





5 MEAN SQUARES Plants per 
Source of Gross Sugar a/ Roots Sucrose 100! 
Variance D/F Lbs. ) tons ) Percent row 
Columns 7 att 2066.47 2.687 267-71 
Blocks 7 - 1939.56 =.755 850.57 
Varieties 7 : 1577-96  .297 552657 
Error ho “ 1O2:05..: «542 165.23 
Total we OF 

Calculated F. Value NS NS NS 





a/ Calculated from the formula: 
SE lbs. Sugar = Mean lbs. sugar / (SE lbs. Beets) 2 + (SE % Sugar) 2 


{Mean lbs. beets Mean % Sugar 
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PROJECT 22, REPORT OF 1956 RESULTS 
By Albert M. Murphy 
Jerome 1956 Beet Testing Field 


Since the curly top disease is sporadic under natural conditions, it 
has greatly expedited the program of breeding for resistance to be able 
to induce an epidemic of the disease every year. The curly top exposure 
of 1956 was satisfactory, since it was severe enough to test adequately 
even the most resistant material. The success of these epidemics has placed 
a premium on space in the Jerome Testing Field to a point where the present 
demand for space exceeds that available. 
, 

Probably the most important accomplishment of the work at the Jerome 
Testing Field in recent years has been the incorporation of curly top 
resistance into monogerm varieties. The effectiveness with which this 
has been achieved is indicated by the fact that new monogerm lines tested 
in 1956 showed curly top resistance equal to some of the best multigerm 
lines. . 


, 
’ 
: 


The Testing Field at Jeome, where severe epidemics are induced yearly, 
_has become increasingly important in measuring the degree of curly top 
' resistance inherited in inbreds and in hybrid combinations. One practical 
use of the information gained has been the evaluation of commercial monogerm 
% hybrids ° 


3 One group of inbreds supplied by the Breeders! Forum is of general 
interest to all breeders. In 1956 there were 56 numbers included in the 
Forum test. One inbred, FC 55-8035, Key Number 36 (one of Deming's inbreds, 
“if the record is correct) was found to be highly resistant to curly top. 
Previously all Deming numbers have proved to be highly susceptible, It 
seems desirable to re-test this inbred to see whether or not an error 
‘occurred somewhere along the line in handling the seed. 


The technique for screening varieties for curly top resistance at the 
‘Jerome Testing Field and the opportunity it affords for making selections 
“under severe exposure to thé disease have interested several of the sugar 
‘company breeders who supplied seed samples for evaluation. 


In 1956, selections were made from 157 inbreds and varieties developed 
by the Sugar Crops Section and 29 varieties developed by sugar companies. 


The following pages give results of a special curly top virus test 
| in one part of the field. Some of the curly top grades for selected 
Varieties are included in the report for Project 23. 
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VARIETY TEST UNDER CURLY-TOP EXPOSURE 


Cc. T. Grade 


Sept. 6 


Fw DW WOM WW 


Wu Faw wu eS 


oN NW Fn PNW Fw 


to 7 


VARIETY 


P54 UH’ 
P54-hH21. 
509H6 
SO9HLS 
SO09H21L 


536H20 
SLC 15 
US 53 
8L 028 
53+2 

54..5+2 


50H3 
502H3 
932H3 
5030H3 
5060H3 


50'70H3 
5080H3 
5110H3 


4.090+5 
50+5 

5050+5 
5060+5 
5070+5 


5080+5 
502+157 
502+287 
506+6 


JEROME, IDAHO, 1956 


By Albert M. Murphy 


FIELD 
CODE 


CT9 MS hybrid X (US 35 aa X Klein E) 1002 


PARENTAGE 
TEST I 
MS mm x 
MS MM x 
MS mm x 
MS mm X 
MS mn K 
Self-sterile mm 
Check 
US 41 
421+] aa mm = X 
do. X 
TEST II 
MS (211H4) * 
do. X 
do. Xx 
do. Xx 
G0. X 
HO 4 
a9. x 
is Xx 
THOT ALLE 
US 35 aa x 
do. X 
ads X 
ao. X 
Co. Xx 
ao. Xx 
CT5 aa x 
287 aa X: 
NS 55 hybrid aa 
deo. x 


506+7 


US 33 check (SL 333) 


do. 1003 
(US 35 aa X CT9) 2005 
do.» 5002 

do. 3003 

SLC 117 mm 3013 
(By Dr. V. F. Savitsky) 0015 
SL 333 

0028 

mm Group 3018 


mm CT Susceptible) 3027 


SL 56 

SL 202 sel. 
532 min 
5030 

287 


287 
cT9 
5110 mm 


CT9 (new) 
SL 50 
5030 
5060 

287 


289 

SL 202 sel. 
ao. 

X US 201 
do. 


2063 
2066 
2007 
2011 
2023 


2023 
2034. 
2036 


1004 
2037 
2008 
2012 
2017 


2024 
2001 
2002 
2003 
2004 
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VARIETY TEST, TWIN FALLS, IDAHO, 1956 


FIELD TESTS I, II and III 
(Pages 38-39-)0) By Albert M. Murphy 


Owner: J. S Feldhusen and Son 


Soil type: Portneuf silt loam, deep phase, good drainage 


Totation: 1946, alfalfa; 1917, alfalfa; 1948, potatoes; 1949, beets; 1950, beans ; 
1951, beets; 1952, grain (mx); 1953, alfalfa; 1954, alfalfa; 
1955, potatoes. 


Preparation for crops: In previous years barnyard manure or first cutting 
of alfalfa plowed under for some of the crops. 
For 1956 sugar beet crop: 
1. Applied 8 loads of barnyard manure per acre early in the spring 
2. On March 16, broadcast 200;f treble superphosphate per acre (43%) 
3. Plowed March 17-29 
4. Harrowed 


5. Leveled 
6. Harrowed 
7s Leveled 
8. Broadcast 300# Anmonium Sulphate (20.6%) per acre, April 10 
9. Harrowed 


10. Planted April 11-12 
11. Harvested October 22-2 


Irrigations: June 16, first time Method: Furrow 
Sept. 29, last time 


Total irrigations: Nine 

Thinned : May 23 

Sprayed for webworms: In August 

Stand corrections: Stands were corrected to "space occupied" using Deming's 
method. Gaps less than 24 inches ‘not considered. Most stands in 


tests I to III reported here were excellent so corrections were minor. 


Record of strip plantings harvested October 22: 


Tons ‘per acre Cr! 
8 rows 600 feet long Klein E (SL 442%) i 259 Te 


a " " " Hybrid F5L-LH7 31. 5h ‘Trace 
hou oH 4 Nonogerm F54-hHee 30.46 3 
ie * |. . “Commercial seed 28.47 1.5 


Curly-top exposure: Moderate, 56 percent obvious infection in Klein E variety 
on October 16. With the exception of Klein E (SL 4324) no yellowing 


due to curly top appeared. 


Experimental design: Four-row plots 52 feet long in 22"'rows. Plots cut to 
50 feet at harvest. Two inside rows harvested for yield and 
sugar data with two ten-beet samples for analyses. The three tests 
considered here were in randomized block designs. A fourth test was 
made up of 55 hybrids with two replications. There were 57 hybrids 


and 4O inbreds in single observation plots 
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VARIETY TEST, TWIN FALLS, IDAHO, 1956 


(4 replicated plots of each variety) TEST I 
, 
 VARTETY ACRE YIELD = Cs AMINO” BEETS” AV. BEET WT. 
CODE SUGAR BEETS SUCROSE PURITY Na K N 100! Plot Sample 
Tons Percent P. per 100,000 Pounds 
mm Hyb. 10 Shon fue 8647.6 89.4 SO S50 300 87 3.2 5a), 
_ Sic il5 mm 9 eos S149 17:7 90.1 56- 2507. 366 102 2.8 aty7 
mm Hyb. 8 Beoe5 $149 17.9 90.4 25 189 320 95 4.1 2.8 
US 41 fi 5.022 32.8 17.8 88.2 26 220 eo 98 3.0 evo 
MM Hyb. 6 5-874 33.2 17:7 89.6 89 215 h20 89 3.4, 5.0 
mm Hyb. 5 5.895 32.8 18.0 89.6 26 194 330 99 3.0 2.2 
Mm Hyb. 4 5.938 34.0 17.5 88.9 33 25 ho 82 3,7, "Sie 
_ Mm Hyb. 3 6.189 34.4 18.0 90 4 26 211 350 98 531 2.8 
q Mm Hyb.- 2 6.281 36.2 17.4 89.3 34 229 350 88 367 — 1 3ih 
_ MM Hyd. Getih 36.5 17.6 90.1 22 229 430 93 3.6 al 
neral MEAN of S.011 45.8 .7ay 89.6 29 219 372 


varieties 








0.893 





10.4 3.20 5365 











in : 4 of MEAN AetO. D102. al. Gil , : 
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a self-sterile population developed by Dr. V. F. Savitsky 





“VARIETY =a CURRENT FIELD 
- CODE VARIETY AND PARENTAGE rence Rok 
mm Hyb. 10 42141 aa mm X Curly-top pug | ae 54 ..3+2 3027 
SLC 15 mm 9 Self-sterile monogerm SLC 152 SLC 15 0015 
mm Hyb. 8 421+] aa mm X mm Group 53+2 3018 
~U US 41 7 US 41 028 0028 
) MM Hyb. 6 US 22 MS (40LH6) X (US 35 aa X CT9) 509H6 2005 
mm Hyd. 5 4O8HLO MS mm X SLC 117 mm 5 36H20 3013 
Mm Hyb. 4 (610 X 91) MS mm X (US 35 aa X CT9) 509H15 3002 
‘Mm Hyb. 3 4o8Hi00 MS mm = X (US 35 aa X CT9) 509H21 3003 
| Mm fyb. 2 23015 MS mm xX (US 35 aa X Klein B) FSU -lHO1 1003 
| MM Hyb. i CT9 MS Hyb. X (US 35 aa X Klein E) F54-LH7 1002 
Designations: 
mm Hyb. = Both parents monogerm 
', Mm Hyb. = 99 monogerm, o multigerm 
MM Hyb. = Both parents multigerm 
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VARIETY TEST, TWIN FALLS, IDAHO, 1956 








(4 replicated plots of each variety) TEST II 
~~ VARIETY ACRE YIELD AMINO BEETS AV.BEET Wr. 
CODE SUGAR BEETS SUCROSE PURITY Na K oN 100' “PLOT SAMPTE” 
Tons Percent = —ss P._ per 100,000 Pounds 
MM Hyb. 10 5.432 29.1 18.7 89.8) 15 184 450 98 27 24.6 
: 9 5-600 30.7 18.3 88.8 17 222 hoo 90 31 «62248 
. 8 5.846 350.4 18.1 89.8 16 204 hoo 99 2.9 2.8 
Mm Hyb. 7 56957 54.8 1702 69.5 <31 .21 380 99 B32 B51 
MM Hyb. 6 5.960 32.7 18.3 89.6 14 202 480 99 3.0 2.5 
; 5 6.008 34.8 17.3 89.7 2h 216 hoo 98 3a2 «6 BONG 
” 4 61053 43.8. 17.9 89.6 20 205 390 88 365 3.2 
Mm Hyb. 3 6.240 35.1 17.8 90.3 25 202 350 108 2.9 al7 
MM Hyb. 2 6.306 35.1 18.0 91.4 25 215 390 86 3.7 3.1 
Mm Hyb. 1 OSES 3609 127-7 90.4 27 207 420 104 3.2 2.8 
General MEAN of a 
Mat eties eede S405 Les 89.9 21 208 407 


S. EB. of MEAN 0.13 0.76-—O.2% 0.66 2 ee 
Sig. Diff. (19:1 0.37 2121) Oa Wefan 6 gen 


er TRE ee 
ce | EARENTAGE NUMBER CODE 
——— ee np prennsreneennne einen 
MM Hyb. 10 US 22 MS (211H3) X MM Line 289 5080H3 2030 
wv 9 a X -MM Line 5060 5060H3 2016 
; 8 do. X MM Line 5030 _ 5030H3 2011 
Mm Hyb. do. X mm Line 5110 5110H3 2036 
MM é do. X MM Line 287 (CT7) 5070H3 2023 
, 5 do. X SL 202 sel. 502H3 2066 
" h do.« X SL 50 (Group of MM) 50H4 2063 
Mn > do. X mm Line 532 532H3 2007 
MM a : ae X MM Line CT9 (new) 5090H3 2034 
Mm Hyb. 1 do. X mm SLC 117 534H3 2078 
I he 
Designations ; 


MM = Both parents multigerm 
Mn = 9? multigerm, o monogerm 
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VARIETY TEST, TWIN FALLS, IDAHO, 1956 











(4 replicated plots of each variety) TEST III 
VARIETY ACRE YIELD Amino BEETS AV. BEET Wr. 
CODE SUGAR BEETS SUCROSE PURITY Na K N PLOT SAMPLE 

Tons Percent P. per 100,000 Pounds 

10 53295" 27.7 19.2 89.9 11 180 520 88 2.9 2.0 
9 5-549 30.9 18.0 89:9 13-195) “MeO “O6= "2,9 "8.7 
8 5.686 31.2 18.2 88.9 12 186 480 95 5.0 5:0 
7 Se Tesh <7 414861 88.8 15 215 450 95 3.0 2.8 
6 Dabilen 32:2 217.8 90.1 18 199 ho 86 34 2.6 
5 5.792 4938.6 «61738 90.6 ~20°° Sor? 17550 "o2 3.2 2.4 
4 5.999 33.0 18.2 90.4 14 202 eo 90. 3.5 22 
3 B05 53.1 16:3 89.8 19 200 360 102 2.9 2,7 
2 6.032 32.8 18.4 O9:7 15 816°" 4SGR oe oa 2.8 
1 61.6042 35h oe itn paz 90.9 20 207 370 96 3.3 Sal. 

General MEAN of ' ‘ 8. 6 h 

Bec ctics - S.000" | 52.074 °10,% 8959" 1 200 12 

S. E. of MEAN 6.13 O.7OIMIO STD 0.45 2 6 oh 

Sig : 2.02. 0.52 


in % of MEAN ee 2.19 0.61 0.50 1.25 3.00 3.43 


VARIETY ER CURRENT FIELD 
CODE PARENTAGE NUMBER CODE 

10 US 35 aa ° X MM Line 289 5080+5 202k 
9 MM 287 aa X SL 202 sel. 502+287 2002 
8 US 45 aa X MM Line 287 5070+5 2017 
7 re X MM Line 5030 5030+5 2008 

2/ 

6 Ss Hyb. X US 201= 506+7 2004 
: U oo yb. aa : a ee ee 
4 US 45 aa X SL 50 Group MM Lines 50+5 2037 
3 MM 157 aa xX SL 202 sel. 502+157 2001 
2 US X MM Line 5060 5060+5 2012 
1 a i X cT9 (new) 409045 1004 


at oe an ec cence ccrscsmn'ner iar een a SN ST” EER AAR SRE SAG SR SENDS TSP.” SR aaa mam 
Remarks: All hybrids are multigerm 


1/ 


US 201 was developed at Beltsville, Maryland. It is curly-top 
susceptible but very high in Cercospora leaf-spot resistance. 
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VARIETAL REACTION OF SUGAR BEETS TO CURLY TOP 
VIRUS STRAIN 11 UNDER FIELD CONDITIONS 


By Albert M. Murphy, C. W. Bennett, and F. V. Qwen 


Teeeeateet an 

It has been established that the virus which causes the curly-top 
disease of sugar beet is a complex of strains that vary in virulence 
from those that cause little injury, even on susceptible varieties of 
- sugar beet, to those that are capable of ee appreciable damage to 
the most resistant varieties. One of the most virulent of these strains 
was isolated from beets from Jerome, Idaho, and designated by.N. J. Giddings . 
-as "Strain 11". This strain was used for field inoculations on two hybrid 
sugar-beet varieties in 1956. One of the varieties, carrying the current 
breeding number 92M1, is considered to be highly resistant to curly top. 
The other hybrid, F54-4H7, is somewhat less resistant to curly top due to 
the fact that one of its grandparents, Klein E (known also as R. & G. Old 


Type), a high-yielding German variety, is very low in curly-top resistance. 


Method 
Each of the two varieties was planted on June 6, 1956, in an area 
75 feet long and 16 rows wide, with rows 22 inches apart. Each 15-foot - 
planting was in turn divided into three 25-foot plots. The plants in 
werk eight middle rows of the center 25-foot plots were inoculated with 
curly-top virus strain 11. The four outside ornker each planting were 
considered buffer rows and were not used for the purpose of obtaining 
data. Inoculations were made by caging one beet leafhopper (Circulifer 
tenellus (Baker) ) on each plant. The leafhoppers were reared in a green- 
house at the U. S. Agricultural Research Station, Salinas, California, on 


beets infected with virus strain ll. 
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The test was conducted in a beet-breeding field at Jerome, Idaho, 
where natural exposure to curly top had been augmented, to a certain 
extent, by artificial means. All plants of the area, including the 


two varieties under test, were exposed to natural infection throughout 


the season. 


Results 

Natural exposure to curly top, under the conditions of the test, 
was severe enough to destroy completely the susceptible erat: Klein E, 
and severely damage US 33, a variety of intermediate curly-top résistance, 
planted in the same general area and on the same date (June 6) as the test 
plots. US 33 was given a curly-top grade of 6 which indicates severe 
damage. 

Table 1 shows the results of the reaction of varieties 92M1' and 


F54-4H7 following inoculation with virus strain 11. Each of these 


Table 1 
Reaction of two sugar-beet varieties to curly-top virus strain 1l, 
following field inoculation of seedling plants 


by means of one leafhopper per plant. 


rnc RL TE 


Variety Acre Yield Curly top renee Beets per 100 ft. 

in Tons September 1 of row at Harvest 

Not Inoc. Inoc. Not Inoc. Inoc. ‘Not Inoc. Inoc. 

Tr 
92M Lae 4.75 a 9 91 29 
F54-4H7 11.55 3.96 3 { 92 52 


ne 


Jae represent degrees of severity of injury in ascending order 
from 1 to 9, inclusive; 0 would indicate no injury or not obvious 


infection. 
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varieties gave a satisfactory yield under conditions under which Klein E 
(high susceptibility) was destroyed, and US 33 (medium resistance) failed 
to produce a commercial crop. This is indicated by the yields, shown in 
Table 1, from the "not inoculated" plots whieh were exposed only to natural - 
infection. However, when the varieties 92M1L and F54-H4H7 were inoculated 
with the highly virulent strain 11, using only a single leafhopper per 

plant, the yield was reduced by about two thirds and the stand by abou 


one half, over those produced by natural infection. 


Conclusions 
The results of this test indicate that curly-top virus strains may 
occur in Idaho, and perhaps in other areas, that are capable of causing 
severe damage to varieties of sugar beets that are highly’ resistant to 
most of the virus strains prevalent under natural conditions. They 
emphasize the desirability of working with strains of known virulence 
in breeding in the future for greater resistance to curly top in sugar 


beets. 
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REPORT ON FOUNDATION PROJECT 2), 


Highlights of Accomplishments 


Je Se MoFarlane 


Project 24 has as its main objective the development of breeding stooks 
whioh combine resistence to bolting end curly top. Attention is also given 
to selection for downy mildew resistance and to inheritance studies with bolting 
end mildew resistance. A small project was started in 1956 aimed at the develop- 
ment of tetraploid and triploid strains of sugar beets. The following progress 
is reported for 1956s 


MONOGERM BREEDING .-=-Significent progress was made during 1956 in the develope 
ment of mohogerm inbred lines which combine resistance to bolting and ourly 
top. <A group of 48 bolting resistant monogerm inbreds which had been selected 
at Salinas were tested at Jerome, Idaho by Albert Murphy for curly-top . 
resistance. Of these, twelve showed resistance superior to that of US 33. 


Backcrosses of bolting resistant monogerm inbreds to US 75 and to the 
bolting resistant US 35/2 were grown in 1956 end S, seed was harvested from 
the most bolting resistant segregates. Attention was also placed on those 
segregates which showed tolerance to the yellowing phase of: virus yellowse 
More then one-half acre of these S; seed lots was planted at Salinas in 
September 1956. Monogerm:segregates will be selected in 1957 which are 
highly resistant to boltinge 


Work was also done on the development of bolting resistant self-sterile | 
monogerm breeding stocks. Fp seed was obtained in 1956 from a oross between 
US 75 end a self-sterile monogerm, SL320e fF, seed was also obtained from a 
cross between a bolting resistant selection From US 35/2 and SL320. ‘These 
Fp populetions were planted in September 1956 for the purpose of making self= 
sterile monogerm selections which combine curly=top and bolting resistances 


BOLTING RESISTANCE.-«In addition to the wrk with bolting resistant monogerm 
lines, testing was continued with extremely resistant, multigerm inbreds. 

The results of a cooperative bolting test conducted at Tracy, California by 
the Holly Sugar Corporation demonstrate that Fy hybrids oan be produced 

which are superior in bolting resistance to our present commercial varieties. 
Results of this test, which was plented on November 17, 1955, are shown belows 


Variety Description Percent bolting 
551 2H1 4547HO x 5512 1.6 
§554H1 MS of NB1 x NB4 203 
368 US 75 18.5 


Each of the four inbred components of the bolting resistant hybrids | 
described above oan be reproduced when plented in July or early August in 
the seed producing areas of Oregon. The inbreds, NB1 and NB4, have performed 
well in hybrids end have been released through the Foundation. The results 
of combining ability tests have not been especially promising with 6512 
end 4547HO. 
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DOWNY MILDEW RESTSTANCE.==Although no new selections for downy mildew resistance 
were made in 1956, work was continued on the development of the male sterile 
equivalents of highly resistant inbred linese Hybrids were made between bolting 
resistant monogerm lines and highly mildew resistant multigerm inbreds. Test 

_ quantities of seed were produced of two multi germ hybrid oombinations involving 


_ mildew resistent parents. This seed has been made available for tests in those 
' areas subject to mildews | 


7 INHERITANCE STUDIES.--A series of hybrids between different bolting resistent 


genotypes and between bolting resistant and easy bolting genotypes were made 


for the purpose of learning more regarding the inheritence of bolting resistance. 
_A difference has been observed in the bolting behavior of certain inbred lines 

at Medford, Oregon and Salinas, California. In order to learn more regarding 
the effect of environment on the bolting behavior of different genotypes, 


_ several bolting resistant inbreds and hybrid combinations were planted at 

_ Salinas, Tehachapi, Tracy, Salem, Medford, and Phoenix in the fall of 1956. 
_ Cooperating in these tests are the West Coast Beet Seed Company, Western 

_ Seed Production Corporation, and Holly Sugar Corporation. 


Inheritance studies conducted during the past three years show that dowmy 


_ mildew resistance is partially dominant. The value of this dominance in 


developing mildew resistant varieties was demonstrated in the variety tests 
at Salinas in 1956. Hybrids in which one of the parents was mildew resistant 


_ showed less than 0.5 percent mildew whereas a moderately susceptible variety 
showed 14 percent mildew. 


_ EVALUATION AND COMBINING ABILITY TESTS.—«Tests to determine the combining 
ability of new inbreds and to evaluate new selections were made at Salinas 


end Brawley. Cooperative company tests were also grown at Tracy, Guadalupe, 
and Dixon. A summary of these tests is shown in tables 1 end 2 The better 
yielding hybrids produced sugar yields which were consistently’ 5820 per cent 
above the yields of US 56/2 end US 75. The sucrose peroentages of these 
hybrids were superior to thet of US 75, and were comparable to that of US 56/2. 
The hybrid, MS of NB1 x NB4, performed well in all locations. In addition to 


its ability to yield well, this hybrid also has excellent bolting and mildew 

_ resistance and is moderately resistant to curly tope The inbred, NB4, laoks 
vigor and it is doubtful that seed of the Fy hybrid could be produced economi= 
cally for direct use as a commercial variety. However, the Fy has proved to 

be male sterile so it oan be used as the female parent in a three-way commeroilal 
hybrid. 


' SEED RELEASES.=«A total of eleven new breeders' strains and elite seed stooks 
were released through the Foundation in 1956. Inoluded were bolting resistent 
 seleotions, Mendelian male sterile lines from US 75 and US 35/2, Type O lines, 
and a new bolting resistant inbred designated NB4. 


« the 
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TYPE 0 SBLECTIONS.==-Type 0 selections were made from a bolting resistant 
selection of US 35/2, from Klein BE, and from US 15. A composite inorease 
was made of all the bolting, ourly-top resistant Type 0 selections which 
had been made at Salinas during the past eight yearse Seed from this 
inorease was made available through the Foundations 


TETRAPLOIDYe~~Since the tetraploid project was started in the spring of 
1966 a total of 650 plants have been selected which showed morphological 
distortions following colchicine treatment of sprouted seeds These plants 
have been induced to bolt and now being checked for pollen size. To date, 
62 plants have been selected which have large pollen grains characteristic 
of tetraploids. These plants are being selfed or crossed in pairse 
Cytological examination will need to be made of the progenies. 
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Table 1. Gross sugar yields of bolting resistant hybrids, commercial varieties, 
and selections in 1956 California variety tests expressed in percent 
of the yield of US 75. 


a — 


i 
; 
4 Variety description location of Test 
g Brawley Salinas Salinas Guadalupe Tracy Dixon 
_ 
_ MS of NBL x NB4 109 107 116 136 l2l =: 120 
MS of NB1 x NB3 117 - ~ 120 106 =-:107 
% (MS of NBL x NBQ) x 581 108 102 109 “= ITs aelle 
(MS of NB1 x NBS) x 581 104 “ - 116 109 114 
MS of NB x NB2 a 104 - 125 10289 72206 
_ 6547HO x 5512 93 108 105 117 - - 
(MS of NBL x NB2) x 5547 89 98 97 128 ois 
=» vs 76 100 100 100 100 100 100 
+ , 
«US 66/2 86 97 94 100 93 _ 100 
NB sel. US 35/2 (581) 91 88 91 99 99 95 


£ EE I: “ 


Table 2. Suorose percentages of bolting resistent hybrids, commercial varieties, 
and selectiorsin 1956 California variety testse 


Variety description Location of Test 
Brawley Salinas Salinas Guadalupe Tracy Dixon 


MS of NB x NB4 14 Hieint 1040 oansdbo2 LGeBr dcohBeSreMlbs} 
“MS of NBL x NBS 14.4 " si 17,0 1207 1%? 
(MS of NB x as x 581 15.0 1708 17.0 movie Ssh 51808 
‘ (MS of NB1 x NBJ) x 581 14.9 - “ 17.3 13.1 “1557 
MS of NBL x NB2 si sath DT : 16.9 124 188 
_  6547HO x 6512 1468 1702 16.3 1562 ” oa - 
+ (ils of NBL x NB2) x 5547 1562-1742 1668 16.4). 828.80 F1Gs4 
 -US 75 | tO 17%4 11668 15.9 12.0 14.4 
% 

US 66/2 14.9 17.1 1668 16.8 1508 1652 
NB sel. US 35/2 (581) Thea 1768) | 1G. 17.5 1303 168 
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VARIETY TEST, SALINAS, CALIFORNIA, 1956 
December Plentings 


By Je Se MoFarlane 


Looations Spence Field of the U. So Agricultural Research Station. 


Soil types Sandy loam. 


Previous crops: Bearley green manure, 1954 end 19553 guayule, 1953. 


' Fertilizer useds 400 Ibs. per acre (16-20) preplant 


200 r ammonium sulfate, February 156 
Z00 4. Ve . May 7 
200.. * : ae? 4 5 4 June 14 


Planting dates December 15, 1955 
Thinning dates February 13-15, 1956 
Harvest dates September 20-26, 1956 


Irrigations: At 10-day intervals, beginning March 23, and continuing 
throughout the growling seasons 


oe designs Randomized block with 10 replications for first 
test and randomized block with 5 replications for seoond 
test. Varieties planted in 2-row plots with rows spaced 
28 inohes apart. Plots 55 feet longe 


Diseases end inseotss Downy mildew was moderately severe in susceptible 
varieties. Virus yellows infeotion occurred late in the 
season and caused relatively little damage. The tests’ 
were sprayed at weekly to 10-day intervals with metaphos 
and malathion for aphid control beginning March 23 and 
continuing to July 27. A build up of green peach aphis 
occurred in August and caused some foliage damage before 
they could be brought under controle Metaphos and 
malathion proved ineffective during this late aphid 
infestation and it was necessary to use phosdrin to 
obtain control. 


Suger enalysess From frozen semples by Cs He Smith at Salt Lake Oity, Uteh. 


Sodium, potassium and nitrogen analysess From frosen samples by Myron Stout 
at Salt Lake City, Utah. 


Statistioal anaylses: By Go K. Ryser and Je Se MoFarlane. 
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VARIBTY TBST, SALINAS, CALIFORNIA, 1966 
February plentings 


By Jo 8. MoFarlane 


Locations Spence Field of the U. S. Agricultural Research Station. 
Soil types Sendy loam. 
Previous crops: Barley green manure, 1954 and 196%; guayule, 1953. 
Fertilizer usedz 400 lbs. per aore (16-20) preplant 

m0) me! emnmoni um sulfate, May 9 

200 * "le * dune 14 
Plenting dates February 8, 1956. 
Thinning dates March 21, 1956. 
Harvest dates September 19-20, 1956. 


Irrigations: At 10-day intervals, beginning March 23 and continuing 
; throughout the growing season. 


Experimental designs Randomized blook with 10 replications. Varieties 
planted in 2-row plots with rows spaced 28 inches apart. 
Plots 55 feet longe 

Diseases and inseotss Seme as for the December plantings at Salinas. 


Sugar analyses: From frozen samples by C. He Smith at Salt Lake City, Utah. 


Sodium, Potassiun, and nitrogen analysess From frozen samples by Myron Stout 
at Salt Lake City, Utah. 


Statistical analysess By G. K. Ryser and J. S. MoFarlanes 


~ 3? . 


esac a a eet Yr@tSAY 


onmilzua ok 6 .t 












»nortad? doreeneh Lemtopiagé of 0 off 20 bLett eoaeg? “an d 
smnol ybaad soqytl 
e208L .eliryoug BOGS how nas error meow poli anqoro 96 


<ieaeee * eon Ted oadt 08 ohoae, “oa ta " 
© wal, ,ocetion 00s a 
aL onwl ? % 0os ‘ & 


L230L 8 yuondet sedab y wad 

.040I ts dota sedab bow 

BSC .C8-CL sedemtqed satad: oer 

geivulsoce bas ES dowel gntextged ,elovrodat yeb-ot oa ts 
-aGenee guiwory od? ¢uodgvowt 


seideltal  .encivacilqes OL Adin asold bes tmohnal scasetti r 
etuage sedort 88 Secaqs swor diy evolq work at phe 4 
easol toot 8 edo. 


esoniles va egatenely reédmwood edd set ss ered eatoonnd das re 
ofleoD .Xt10 whol Clee to dvted oH 60 Yh aelgnee cosoct wovt seseytene Me 


Bvoss mom YS sequen cosort ott ut oA mmgordin ba .mbseadot sau 
| G20 ciel Chk Ge 


conalretoM 2 sb Bab towel «X -0 ct veoeylane & 


‘ 
y 
= 


Py < 
‘ San 
* a4 D 
Tt x . 
a i ee 
A , 5 4 
é J - 
i, ew 
; vx ; . f 
a a] ; 
e@ ‘ 
> 5 <S aa 
Pay : 7 7 7 
s z 2 i. 
Lae - Ad 
7 poe > 
= 7 


~ 53 « 


(42°2 2 4) eousotyyusts Jo yazod YT eyy Speooxg +» 





*4OC°FI *#Z0°6 **L6°L2 **L0°L +*OT°F *4#1,9°OT **08°ST **G6°9 Son{TBsa J Pez BlnoTspQ 
68 T3307 

29°Lt L0L9000° s$698‘sT LTtEZ 27°T LS” 00°Z $T980°0 2s (202.27) topuyp aisy 

PTt°s9 oosss00* 9986'sz 67o°L 73g°Tts SO°T 00° TT s9Té6e’o 6 suotzsottder weauqeg 

ge*9se2 SL¥O900° 619 °FPP 6S6°FT 28°s 02°s 09°42 4066S°0 8 SOTZOTIesA WSe8emyog 






AOPT TH N t esotons 83.90q tegns ssoiy wopesly 
guscreg outny zy BN 4ue.Ieg 4uedi1eg suoy, suoy, go 0% ONp UOTAZStTIsA 


CN serie eases 


SZUvoaos NVAN seerSoq 





TIGVE JONVIUVA 


uvsen jo 1011g paspusgs x 2A zg “= L*6T sppo 


6E° 02 £8°S t2°2 £8°0 TF°O S1°T os°s 96°? NVGN JO % Ut 
BOT N¥am_ J° °2 "S$ 



















































































200T g*s z0*0 sit... 8¢ <r $*0 e*T $2s oUslOTIIG YUBOTJTUsTS 
zed ee*T go0°e ss 48*6S SBT 8¢°0 61°O SP°0 98 NVGN JO °H *S 
sze0g 9°9 St°o)=—'s«sdtos*E aS 9°16 $°9T Z*6t 4 8=6- 929 seTzetzea [18 
2 : JO NVIN Tesem)eg 
L8T S*eT 020 8— 92a" aot $°06 L°9T 8°9T g09%s 2/Ss so *tes Lo ‘aN 18s 
L&T ¥°9 st°O }=— “T= SAT t°26 s*9T 8°4T = 808°S =, 2/9 so 637 
L2t o°F zt°o.)8,«SBTT SS 9°26 8*9T L*L4T = S46 L7S¢ X (ZEN X TEN JO SN)  @HLWSS 
Sst 9°OT ST°O }§=—s-- SOOZ_— BT. 6°06 9°st S*°6I ¥%L0°9 ¢/2¢ $8 X ST SQ *t°8 Lo ‘aN $97 
6ST $°s 9T°0 )=—s« OR*T SSE 0°16 $°9T o*6t = 6 BT 9. QL sa 89S 
L&T 7°0 St°O) =—sLat*e est T*t6 a°st 9°02 g82°9 pan X OHST-F0S% ZHysss 
Le 6°F Tt°o )}6=—s_sgo*E BET 8°16 g*9T 8°6T  s9%°9 ZIsS X OHLPSh THZTSS 
Tst 6°2t St°O = SBLST BET 8°T6 O°LT 8°6T 681°9 tes x (ZdN ¥ TaN JO SH) Zutss 
Sst 2°0 #t°0 )3=—sogto*2 Tt #°26 2°ot 2°ee. 302 °s vON X TEN JO SH HPSS 
arequny quscoteg qusoieg ou? d* eared ttod.teg qusoteg suoy spunog 
qunoo MOPT TH Xx ¥ BH fing esorons 53999 zaang ToTyd t.1oseq aTIBA 
qseArey ouyury PISTA S10¥ 
: SS6t °g Areniqey pequelg ; 5 § (Aqey1Ba Yowoe Jo sqoTd peqwottder oT) 


9S6T ‘VINYOATIVS ‘SVNIIVS ‘ESL AISLUVA 


w' Ry 





- rome a ‘ 


eal a0 ~*~ 88.0 S8i,8 Off ° I? $.3f 8.08 88s ,8 bem x CEREABORe a 
. bf 6.12 £52 o.tf e651 .2 at @ 6B »f 
Sur 8.0f 21.0 800.5 ef 2.00 8.2 8.er av0.3 “Ss 6 x 4f W .fer 1 et a 
er 


= @.xf t.0 «Bett REE 8.56 otf 8.48 ete 18 x (208 2 oes c 
var e.8 {0 80,5 sf 














. 
ver $3 $1.6 Gari 2.8 6,38 tf " ate,2 toe x (S8a 2 tk te ou) || RS 
T2r a) 2£.0 ata aes 8@ £. ai etl 608.8 f\ee 2 a. 
Tar tei ofc ast Uf Gat +, ve nf $02 8 22 30 .fee TO a. ree a 
: > 
= aati. ae i ae 1 oi a NS a a ee a eee “Yo SN Tete 
shook a2 21.0 508.8 cs SK _ _ bf 5291 a r ~~ 
794 “Hs _th,0 ‘8.0 “Seal 0 $2.9 Sho oe: - 
"00% “aE —_ ee ee Se —— oe 





Late’ 
_Bh-98 98.2 tS BOD Ek SES OES £ te ce + 2! 
Gack ta douse Sistnals = Ty S We I:Ol abbo 
































ow ee SO a GA ee sr ae en dee Ga sae eee ee ee _— ee 
‘ 2  _BeeBRUSY s RARE Se Re ee SS neat 

treore tl onick a a4 sommote! Je tos anet aco! Qo ov wih soteetca¥ 
ee ee EEE egg i seegeg _siteg  eeeseee __setoe? stage saokd _ aebees? v 

SU.e385  é82o909, @76,er0 g3e.a/ $8.2 OS. oe, tS Toee4.6 2 solteiiser seamed 

tr.a5 QOELSOO, S92,25 eee. ae. f3 80.4 00.ff eares.c 2 anoliastios: avecdel 

SB, 94 TOVEOK., 568,2L Tif,$ Sof TS. 00,3 $1380.0 $Y (sort) setaliased 
her er i ent in ee deem ag ean innate demanmniadleneciictantieeicmanaitel ee 

ea tabs? 
*B2,dI +050, 6 este, TS e4¥Qe? ae0f,& e+ OL =006.5L «088.8 sealer % behelvetsd 


(T¥.3 — 4) eonaocttingte to @ntog RI old ebeooxt »* 


- Sh ~ 
VARIETY TEST, BRAWLEY, CALIFORNIA, 1955-1956 


By Charles Price and 
Don Fife 


The test was located at the Southwestern Irrigation Field Station, 
U. Se Department of Agriculture, near Brawley, California. The previous 
crop history on the land has been one of flex in 1954 and cotton in 1955. 
The land for the test was prepared by tillage and beets were planted in 
single-row beds, 30 inches apart. The planting date was September 8, 1955 
end the irrigation dete was September 9, 1955. The beets were spaced approxi 
mately 8 inches apart in the row end a good stand was secured in all plots. 

Considerable difficulty with insect pests was encountered during the 
entire growing season. The beet army-worm attacked the beets before they 
were thinned, and it was necessary to spray them September 19. <A mixture of 
Toxaphene and DeD.T. was used successfully. Following this, an invasion of 
crickets was controlled successfully with poison bran mashe Oabbage looper 
and beet leafhoppers were controlled successfully with Toxaphene and D.D.T. 
A side dressing of 16=20-0 was applied at the rate of 400 pounds per acre on 
October 3, 1955e Four hundred pounds of ammonium nitrete, as a side dressing, 
was applied November 15, 1955. The plots were harvested May 3, 1956. 

Plots consisted of two rows, 50 feet long, and the entire plots were 
harvested for. yield data. Two samples of 10 beets each were taken for sugar 
determinations on each of the six replications for each variety. The experi- 
mental design was a balanced lattice with six replications of each variety. 
The data were analyzed as a rendomized blocke 

There was evidence of some curly-top demage but the high yields in all 
plots would indicate that the demage was not severe. The repeated dusting 
and spraying for insect control probably was responsible for keeping the 


curly-top demage at 4 minimume 
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VARIETY TEST, BRAWLEY, CALIFORNIA, 1956 


(6 replicated plots of each variety) Charles Price end Don Fife 
a. CC CC ~~ Core Yield. "=a ot Harvest”. 
Variety Description Suger Beets Sucrose Purity count 
Pounds Tons Percent Percent Number 
5509H2 MS of NBl x NB3 11,985 41.5 14.44 82.67. 127 
4554H1 (MS of NBS x NB1) x NB4 11,333 41e2 13.78 86.33 118 
655481 ##$NS of NB x NB4 11,218 38.8 14.46 86.47 127 
68182 (MS of NB1 x NB2) x 581 11,048 87.0 14.95 82057 114 
463 NB, CT sel. US 15 x US 22/3 10,873 58.0 14.33 84.22 118 
58181 (MS of NB1 x NB3) x 582 10,703 365.9 14.89 84.87 118 
465H1 (MS of NB1 x NB2) x 466 10,628 34.3 15.36 81.48 115 
S511H1 MS of NBL x NB2 10,469 34.5 15.16 82.66 120 
B554H2 4504-150 x NB4 10,396 387.3 13.94 83.65 123 
202 Fy (US 22/4 x US 35/2) 10,350 36.9 14.02 85.40 leg 
368 US 75 10,252 366 13.99 81.78 120 
X59-H Ulrioh high sugar sel. US 75 10,223 363 14.10 83.03 125 
379 Price's sele from US 75 10,207 34.5 14.81 63.42 l22- 
466H1 (MS of NBL x NB2) x 366 10,034 322 15.60 84.74 122 
579 Price's sel. from US 75 9,903 333 14.86 87.73 120 
S512H1° 4547HO x 5512 9,486 32) 14.78 82077 lee 
5547H1 (MS of NB1 x NB3) x 5647 9,479 323 14.66 84,60 114 
581 CT sel. 366 9,368 30.4 15.40 85.62. 113 
465 NB, CT sel. US 56/2 x US 22/3 9,316 31.4 14.83 85678 119 
366 NB sel. US 35/2 9,248 303 15.26 86.18 119 
X59~L Ulrich low sugar sel. US 75 9,250 33.3 13.85 82.40 116 
5547H2 (MS of NBl x NB2) x 5647 9,135 38002 15.16 84.92 122 
459 1954 stock seed US 56/2 9,062 308 14073 82.68 114 
859 . 1948 8,800 29.5 14094 84.78 104 
ora. ° 
all varieties 10,110 . 34.5 14.68 
a EB. of MEAN 4461) Loot” Ue 27 Beets 
‘BIgniricant difrerence (19 #1) I, 204 Bed 0.76 per 
Se Ee of MEAN 100! 
in fe of MEAN 4.43 4.03 1.84 row 


(Odds 1921 = 1.98 1/2 x Standard Error of Mean) 1/ By short-cut formula. 


VARIANCE TABLE 


Degrees MEAN SQUARES 

of Tons Percent 
Variation due to freedom bests sucrose 
CED LE LLL LLANE 
Between varieties 23 71.53 1.67 
Between replications 5 39.44 446 
Remeinder (Error) 115 11.59 0.44 

ote 143 

Caloulated F value 6e17** 3.80%* 


#* Exceeds the 1% point of significance (F 1.94) 
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VARIETY TEST, TRACY, CALIFORNIA, 1966 








(9 replicated plots of each variety) By Holly Sugar Corporation 
Acre Yield Harvest 
Variety Description Sugar Beets Sucrose Curly To count 
Pounds Tons Percent Percent Number 
6554H1 MS of NB1 x NB4 8,836 35.947 12.29 99.4 192 
581H2 (MS of NBl x NB2) x 581 8,585 32.642 13.15 1726 182 
68181 (MS of NB1 x NB3) x 581 7,957 30.229 13.13 73 179 
SL509H21 428H100mm x (824aa x New CT9) 7,880 29.580 13.32 6.0 191 
SL509H6 401H6 x (824aa x New CT 9) 7,824 29.658 13.19 9.5 184 
H58~55 3151 NB lines 7,716 32.526 11.86 2304 164 
5509H1 MS of NB1 x NB3 7,690 30.181 12.74 307 181 
61107-0 3151 NB lines 7,575 32.072 11.82 26.9 162 
5511H1 MS of NB1 x NB2 7,431 29.941 12.41 “14.4 176 
5547H2 (MS of NB1 x NB2) x 5547 7,374 282804 12.80 18.7 189 
_ 0368 US 75 variety 7,32. 30.605 11.96 15.5 179 
581 NB, CT sel. US 35/2 7,211 27agie 18%96 7.9 182 
5547H1 (MS of NBl x NB3) x 5547 6,769 27.857 12.15 901 188 
ces9 Us 56/2 variety 6,754 25.661 13.16 94.7 176 
SL536H20 428H10MSmn x SLC117mm 6,516 24.116 13.52 Te2 186 
5520H1 2/ MS of NB2 x 5520 6,218 21.023 1241 95.6 162 
General MEAN of 
all varieties 7,416 2.257 12.70 28.6 180 
Se e O 2 01/52 O. Beets 
gn can erence & 2 2e ° Snel 
S. E. of MEAN row 
in % of MEAN 2094 2-50 1.55 
i By short-out formule 2/ Badly contaminated with swiss chard 


VARIANCE TABLE 





Degrees MEAN SQUARES 
Variation due to of ‘ons Percen 
freedom beets sucrose 
Between varieties 15 115.757 20942 
Between replications 8 21.199 1.574 
Remainder (Error) 120 4.291 0.347 
‘ota 43 
Calculated F values: 26 .97** 8.47%% 


** Exceeds the 1% point of significance (F = 223) 


Test was planted March 20, 1956 on the John Paulson ranch at Traoy, California 
and was harvested October 26, 1956. Previous crops inoluded tomatoes in 1955 and 
alfalfa from 1952-54. 175 lbs. of N were applied (100 lbs. as ammonium nitrate pre- 
plent and 75 lbs. as aqua ammonia sidedressed.) 


Test was conducted by the Holly Suger Corporation using a 4x4 triple lattice 
design and a randomized block analysis. Plots consisted of 2 rows, 350 inohes apart 
end 50 feet long. Curly top depressed yields in susceptible varieties. The hybrid, 
5654H1, showed uniformily mild symptoms but was not seriously damaged. 
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VARIETY TEST, GUADALUPE, CALIFORNIA, 1956 


(7 replicated plots of each variety) By Union Sugar Division 
Acre Yield Harvest 
Varie Description ‘Sugar Beets Sucrose count 
Pounds ons eroen ‘umber 
5554H1 MS of NBL x NB4 6,945 209 16.5 148 
5547H2 (MS of NBl x NB2) x 5547 6,580 20.0 16.4 135 
466H1 (MS of NB x NB2) x Polt. sele US 35/2 6,532 19.1 17.0 136 
5511H1l MS of NB1 x NB2 6,438 19.0 16.9 141 
6547H1 (MS of NB1 x NBS) x 5547 6,327 19.0 16.6 130 
4509H1 MS of NBl x NB3 6,175 18.1 17.0 138 
651201 4547HO x 6512 6,039 19.7 16.2 137 
581H1 (MS of NBl x NB3) x 682 5,999 173 i7.3 136 
6620H12/ us of NB2 x 5520 5,953 187 15.9 129 
368 US 75 6,160 6s 169 149 
469 Us 56/2 5,135 1500 16.8 142 
581 NB, CT sel. US 35/2 5,122 14.6 173 129 
General MEAN of 
all varieties 6,034 18.21 16.57 
Be Ee of MEAN ; 334 0.95 0.29 Beets 
Ponce Difference (1981) 945 2.70 Oo 26 per 
Se e of MBEAN 100° 
in % of MEAN 56.54 5426 1.77 row 


{Odds 19:1 » 2 2x Standar ror of Mean) 


V/ 5520H1 badly contaminated with Swiss Chard hybride 


VARIANCE TABLE 


Degrees MBAN SQUARES 
Variation due to of Pounds Tons Percent 
freedon Gross sugar beets sucrose 
~ Between varieties 1l 2,581,066 27.56 2.8 
Between replications 6 20,628,798 144.59 403 
Remainder (Error) 66 781,196 6.387 0.6 
Tota. 83 
Caloulated F values 5. 30%* 4 5Sa% 4.67% 


#* Exceeds the 1% point of significance (F = 254) 


Test was planted on the Wolfe ranch, one mile east of Guadalupe, California 
4n the west end of the Santa Maria valley on February 14, 1956 and harvested 
October 18, 1966, 100 lbs. of N (ammonium sulfate) applied. Previous crops 
inoluded celery in 1955 and vegetables in 1953-54. 


Test was grown and harvested by Union Sugar. Je 8S. McFarlane furnished 
the seod and analyzed the results. Randomized block design. Plots planted 
on double row beds, 40 inches apart. Plots 60 feet long. Test damaged by 
the sugar beet nematode and virus yellows. 
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VARIETY TEST, DIXON, CALIFORNIA, 1956 


(6 replicated plots of each variety) By Spreckels Sugar Company 
Acre Yield Harvest 
Varioty Description Sugar Boosts Sucrose cout 
Pounds Tons Percent Number 
555481 MS of NBl x NB4 9,126 30.30 15.07 107 
58181 (MS of NBl x NB3) x 581 8,640 27.58 15.66 108 
58152 (MS of NB1 x NB2) x 58) 8,548 27.52 15.53 104 
A54044 Spreckels variety 8, 236 27672 14.88 105 
A5327 Spreckels variety 8,172 27.67 14.77 99 
5509H1 MS of NB1 x NB3 8,102 27440 14.73 100 
§611H1 MS of NBl x NB2 7,948 25.67 15.48 106 
IMC 5405 International Min. Corpe vare 7,748 25.32 15.30 100 
Us 56/2 US variety 7,628 25.23 15.13 103 
A5410H Spreckels variety 7,608 24423 15.71 102 
US 75 US variety 7,600 26242 14.38 100 
5547H2 (MS of NBl x NB2) x 5547 7,450 24.08 15.42 100 
581 N.B. CT res. sol. US 35/2 7, 248 22.87 15.80 92 
5547H1 (MS of NBl x NBS) x 5547 7, 236 23.73 15.30 100 
General MEAN of all varieties 7,768 25261 15.17 101 
S. E. of MEAN 74 0.95 0.24 Beets per 


Signi ieant Difference (192 490 2«69 0.69 100 feet 
Se Ee of MEAN in % of MEAN Qe 24 Seth 1.58 row 


VARIANCE TABLE 


Degrees NEAN SQUARES 
Variation due to of Pounds Tons Percent . 
. freedom Gross sugar beets sucrose 
Between varieties 14 1,922, 207 47.26 1.090 
Between replications 5 358,001 19.69 1.870 
Remainder (Error) 70 181,860 5.46 0.357 
Total 89 
Calculated F value 542%* 8.65%* 3e05** 


** Exceeds the 1% point of significance (F -z 2635) 


Test was planted March 19, 1956 and harvested Ootober 10, 1956. 
Randomized block design. Plots planted on double row beds, 40 inches 
aparte Plots 40 feet longs 


Test was conducted and analyzed by Spreckels Sugar Company. Inoluded 
were U.S.D.Ae varieties, Spreckels varieties, and one variety developed by 
the International Minerals Corporation. One variety, 5520H1, omitted from 
the table because of severe swiss chard contamination. 
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FOUNDATION PROJECT 12 


The funda, amounting to $2,000, allotted in 1956 to Project 12 for 
research on virus diseases of sugar beet, were used almost entirely in 
connection with research on the virus yellows disease. The work, in 
which Foundation funds were used, consisted of studies of (1) the effect 
of ephid control on yellows inoidence and (2) damage assessment tests 
conducted at Spence Field, Salimase The following results were obtained 
in these tests. 


STUDIES OF THE EFFECT OF APHID CONTROL ON 
INCIDENCE OF VIRUS YELLOWS 
By James E. Duffus 


Work was conducted in the field with the cooperation of 
Norman F. McCalley, University of California, to test the effect 
of chemical control of aphid populations on the incidence of virus 
yellowse Two systemic insecticides, Systox (Farbenfabriken Bayer) 
end Thimet (American Cyanamid), were used in replicated plot trials 
with epplications at 18-day intervals or at intervals when aphid popu- 
lations indicated an insecticide application was necessary. Information 
was gathered on aphid movements into the field, aphid populations within 
the plots and incidence of virus yellows. 


Water traps were used in an effort to determine the incidence of 
winged aphid flight in the experimental plots. An attempt was made to 
correlate trap data with winged aphid counts on a number of sugar~-beet 
plants surrounding the traps. Apparently, no significant correlation 
was obtained between these two types of data. Aphid population in the 
Salinas Valley and in particular the experimental plots at Spence field 
appear to have been much lower than are normally present in the areae 
The spread of virus yellows in experimental plots was lower than wuld 
ordinarily be expected. This probably was due to the lower aphid’ popus 
lations. 


Seed treatment of sugar-beet seed with Thimet was found to be 
unnecessary for the control of aphid populations on seedling beets in 
the experimmtal plots. Although the systemic insecticide was capable 
of killing aphids for several weeks after the seed was planted, aphids 
were almost nonexistent during this periods 


No effective control of the spread of virus yellows was obtained 
in these trials. Incidence of virus yellows appeared to run parallel 
in all plots, treatments and checks, Perhaps under different conditions 
of aphid population, the results would have been different. 


It was noted, incidental to the yellows control studies, that leaf 
miner was effectively controlled by both seed treatment and by pellet 
application of the systemic insecticide Thimet,. 
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YELLOWS DAMAGE ASSESSMENT TEST, SPENCE FIELD, SALINAS, 1956 
By C. We Bonnett and J. S. McFarlane 


The 1956 yellows damage assessment test at. Salinas was conducted in 
a field of the US 75 (o36e) sugar beet variety, planted December 15, 1955, 
end thinned February 8 end 9, 1956. The beets were planted on single-row 
beds spaced 28 inches apart. A preplant application of ammonium phosphate 
(16~20) was made at the rate of 400 lbse per acree Ammonium sulphate was 
applied as a side dressing at the rate of 200 lbse per acre, February 16, 
Mey 1, end June 13. The planting was irrigated at 10-day intervals 
beginning March 23 and continuing throughout the growing season. 


The test was in the form of a factorial experiment and included 6 


‘treatments which consisted of inoculation with 2 strains of the yellows 


virus on 3 different dates. These 6 treatments plus a nontreated cheok 
were replicated 8 times and were rendomized within the replications. 
the plots were 4 rows wide and 65 feet longe 


The 2 middle rows of each of the 48 treatment plots were inoculated. 
The 2 virus strains used were strain 5, which produces vein clearing in 
young leaves end marked yellowing in old leaves, and strain 3, which 
produces no vein clearing but causes marked yellowing of foliage. The 
virulence of strain 3 probably closely approximtes the average virulence 
of yellows virus prevalent in the Salinas Valley. Inoculations were 
made March 26, April 30, and June 5. All plots were sprayed the day 


following inoculation to destroy aphids applied to the plants, and the 


experimental area was sprayed at 7- to lO-day intervals, from thinning 
through July, to reduce natural spread. 


The 2 middle rows of each plot were harvested September 17 end five 
10-root samples were taken from each plot for sucrose determinations. 
Yields were calculated on the basis of weight of roots harvested from 
the middle 2 rows. The chemical determinations including sucrose, purity, 
sodium, potassium, end amino nitrogen were made from frozen pulp samples 
at Salt Lake City, Utah by C. H. Smith and Myron Stoute Mr. Ge Ke Ryser 
helped with the statistical analyses. 


The inoculations resulted in a high percentage of infection in all 
of the plots inoculated with each of the virus strains. Yellowing was 
somewhat more evident in the plots inoculated with virus strain 5, 
particularly in plots inoculated earlier in the season. Aphid populations 
were lower than normal for the area during the early part of the season 
and it was possible to obtain a high degree of control of spread of 
yellows to the check plots during the greater part of the seasone However, 
infection in check plots began to increase about the middle of July and 
on August 16, 23 peroent of the check plants showed obvious symptons of 
yellows. Probebly most of the check plents had yellows at the time of 
harvest (September 17). 
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Results of this test are shown in tables 1 end 2. ‘The statistical 
enalyses show that the experimental error is low and that relatively 
small differences are needed for significance. A reduction was shown 
in tonnage of 14.3, 10.3, and 4.1 tons per acre, respectively for the 
three dates of inoculation with strain 5; and 7.8, 8.9, and 30] tons 
per acre, respectively for the three dates of inoculation with strain 
3. The sucrose percentage was reduced by both strains of the viruse 
This reduction ranged from 1.0 to 2e2 percentage points. The gross 
sugar yield was reduced from 15 to 53 percent in the inoculated plots 
as compered with the non-treated checks. 


Small, but statistically significant differences were denonstrated 
for purity and for sodium and potassium content. The results show that 
the purity of the beets inoculated with strain 5 was slightly lower than 
that of the beets inoculated with strain 3. The sodium and potassium. 
contents were a little higher for strain 5 than for strain 3. Virus 
yellows had no measurable effect on the amino nitrogen contente 
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EVALUATION OF VARIETIES OF SUGAR BEETS 
SUITABLE FOR THE GREAT LAKES REGION 


with emphasis on 


Black Root and Leaf Spot Resistance 


Dewey Stewart C. L. Schneider 

H. W. Bockstahler H. L. Bissonnette 

G. J. Hogaboam — m JP Os Gast ly * 
G. E. Coe 


Great Western Sugar Company 


Farmers and Manufacturers Beet Sugar Association 
Mtitcricasiticystal Suga. Company : 
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Evaluation of US 00 and Other Varieties of Sugar Beets 
Resistant to Leaf Spot and Black Root 


Introduction by Dewey Stewart 


Agronomic evaluation tests were conducted in 1956 with US 00 and other 
varieties of sugar beets that are resistant to leaf spot and black root. 
Tests were conducted in the states of Michigan, Ohio, Minnesota, Nebraska, 
and Colorado, and in Ontario, Canada. Members of the Sugar Crops staff who 
conducted the tests are H. W. Bockstahler and G. J. Hogaboam in Michigan; 
H. L. Bissonnette in Minnesota, and J. O. Gaskill in Colorado. The Coop- 
erators in research organizations of the industry who conducted tests are 
P, A. Reeve, Farmers and Manufacturers Beet Sugar Association (tests at 
Sebewaing, Saginaw, Croswell, and Merrill, Mich., and Old Fort and Ottawa, 
Ohio); G. E. Nichol, Monitor Sugar Division (test at Auburn, Mich. ); 

H. E. Brewbaker and H. L. Bush, Great Western Sugar Company (tests at 
Fremont and Findlay, Ohio, Longmont and Fort Morgan, Colo., and Gering, 
Nebr.); R. E. Finimer, American Crystal Sugar Company (tests at Hollandale, 
Minn., Rocky Ford, Colo., and Grand Island, Nebr.); and J. M. Cass, Canada 
and Dominion Sugar Company (test at Wallaceburg, Ontario). The description 
of the varieties included in these tests is given on page 66a. 


Leaf spot is reported to have developed late in the season in the tests at 
Sebewaing, Mich., Hollandale, Minn., Wallaceburg, Ontario, Fremont and 
Findlay, Ohio. In the other tests conducted in the humid area, leaf spot 
was a negligible factor in the growth of the plants. In the irrigated 
area, leaf spot readings are reported for tests at Fort Collins and 
Longmont, Colo., but for the other tests conducted under irrigation the 
disease was of minor importance. In the test at Rocky Ford, Colo., it is 
estimated that 10 percent of the plants were infected with the curly top 
virus. 


From reports of the investigators and from the performances of the suscep- 
tible variety, Synthetic Check (European), it is evident that black root 
was present in all tests conducted in the humid region, with the possible 
exception of those at Saginaw, Croswell, and Auburn, Michigan. 


The results of 13 tests conducted in the humid region have been summarized 
in Tables 1, 2, and 3. 


The outstanding average performance in the humid area was given by 
Accession 2066 (West Coast 521), an increase of Breeder Seed SP 5)81-0. 
This Breeder Seed was obtained through mass selections made in 12 progenies 
of SP 53AB1- (polycross) which were outstanding in leaf spot resistance 
and above US 00 in sucrose percentage. It will be noted from the summary 
tables that, as an average, Accession 2066 was only slightly higher in 
sucrose percentage than US 00, and its best performance was in acre yield 
of roots. 
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- 66 cont. - 


The performances of the two moogerm hybrids which were obtained by using 
US OO as pollinator are especially interesting. Accession 1367, which 

was obtained by using US 00 as pollinator with SLC 301 76H¢ a male-sterile 
monogerm, performed well in some of the tests. However, further tests 
should be conducted with this hybrid under severe exposure to leaf spot 

and to black root before it is considered for commercial use in the humid 
areas 


In tests conducted in the irrigated area, varieties developed by the sugar 
companies for their territories have given excellent performances, as 
shom by individual tests reported on pages 9$-J20. The results of these 
tests indicate that US ),00 and relatives, which were developed especially 
for the humid region where both black root and leaf spot are hazards in 
sugar beet production, are not equally suitable for use in the irrigated 
areas. 


For evaluation tests with related varieties, see Part VI. 
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Description of Varieties in Agronomic Evaluation Tests 
1956 


Summaries and reports of individual tests with these 
varieties are given on pages 67-110 of this report. 


Seed No. Description 
1. Ace. 2057 US 401; leaf spot and black root resistant 


(WC 5354, increase of SP 53AB3-O which 
stems from the same Breeder Seed, 5083-0 
as US 400) 


’ 


Zea Act. 2058 Hybrid variety; US 401 as pollinator 


(WC 5301, hybrid production of US 225 MS 
X US 401) 


3. Ace. 2064 Leaf spot ard black root resistant 
WC 5212, increase of SP 5480-0. 
Breeding for resistance to both 
leaf spot and black root) 


4. Ace. 2066 Leaf spot and black root resistant 
(WC 5214, increase of SP 5481-0. 
Breeding for resistance to both 
leaf spot and. black reot) 


5. Acc. 1367. Monogerm hybrid; US 400 as pollinator 
(WC 5331--male sterile monogerm, 
SLC 34.176H16, X US 400) 


6. Acc. 1368 Monogerm hybrid; US 400 as pollinator 
(WC 535l1--male sterile monogerm 
SLC 610 X 91 MS, X US 400) 


fences oes Synthetic check 
(WC 3216, increase of 486-0. Originally 
from a pool of 9 European brands) 


8. Local To be supplied by the cooperator 
For tests conducted by F. & M., US 400 is 
suggested as "Local" and will be supplied 
as Acc. 2056 (WC 4441) 
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SUGAR BEET YARINTY MYALUATION THST = 1956 


Conducted by_P. A. Reeve, iark Berrott } 
at Sebewning, Michiran . 


iUinrolda Gromel 


nelude mane of farmer 









peration: F. &. M. , & Harold Gromel, farmer 
perimental Design: 8 x 8 Latin Square, Dosirn 8 6 


Lot Sizos No. of rows = 4 rows 
row width = 28 inches 
row longth - 50 foet 


lanted: Rkx April 22 
larvosted: October 27 
Harvested: 2 center, hand hervestedsot Bow Length Horvesteds 4g fect 


were samples for sucrose doterminnations telsons 


2- 10 beet samples from topved piles 


(¥as stand determinods 


Harvested beets counted when weighed. 


eld History: 1955- Beans, 350} 5-20-20 

1954- Pasture, manured for beans. 
| 1953- Way. 

ertilization of this best orops 900)’ 5-20-20 beneath seed, 150/) 10-10-10 with seed 
45!' N sidedressed in July. 

spot axposure: 

r : Some~ late in season. 

mente on dlack root or other diseases: 


None 


041 and seasonal conditions; Secdbod- moist. ein adequate. 


comment on reliability of test: 


Bxcallent. 
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Harold Gremel 
Sebewaing, Michigan 


(Resuits given as 6 plot avceraves) 














; Mbp A OCee tei OL ce : tn Se 
Batry { S.P, variety : eo : Plents 
Wo. ; and local : Gross : $ te peri too * 
: $ Sugar $ koots : Sucrose : of row 
4 an Fe ~ ~ § Pounds ¢ Tons ~ F> Percent + “Kusber- 
1 $ Acc. 2057 + 7,974 4 20.84: + 19,19 : 96 
2 $ Ace. 205% $8,928 ° : £3.35 “Y205ha : 98 
3 : Acc. 20454 t 6273 2-21.05 3 19,04 : 101 
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SUGAR BEET VARIUEY BVALUATION THST = 19 56 


Conducted by P. A. Roove, Mark Berrett 


at Sarinaw, \ichifan 


Elmer Rader 


Cingivde nane of farmer) 


Cooperation: FF. 1., & Elmo 
~ * / 
, & x 8 Latin Square, Design 7 5. 
Exporimontal Designs , a oe ro. sh 
7 "12 x 8 Random block, Design # 28. 


Plot Siccs No. of rays = 4. rows 
row width = 28 inches 
row length = 50 feet 


Planted: June 7 


Harvested; & * 8 - October 10 
12x 8 - October 16 


Rows Harvested: 2 center-hand harvested Net Row Longth Harvesteds 48 feet 


How wero samples for sucrose determinations telens 


_ &= 10 beet samples from topped piles 
KERNRARLRX RL KERR RRRRLRAWRA AX KRILRRH 


How was atand determinods 


Harvested beets counted when weighed. 


When; 


FL 1955- Alfalfa, plowed down 
eee PPOTT 05054. oats, secded, ''S00# 5420226 


, 1953- Beets, 300 # 0-20-20 


Fortilization of this beet crops 500/: 5-20-20 


Leet spot exposure: = yong 


Comments on black root or other diseases: 


None 


Soil and seasonal conditions; Seodbed- dry. 


Your commont on reliability of test: 


se Both tests- excellent. 
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No. : and local $ Gross ‘3 : $ ver 100! 
: $ Suger : Roots. \: Sucroke .t.iof. row 
ay Pee a “Pounds: t Tons : “Percent “; Puniboer 
1 mf Ace; 205/ : OhpbeOe : 12.17 t 217,19 : sg 
2 : Ace. 20456 peeuyOeer td 1,64 6 § LF LTO : 93 
3 s acc, 20454 y Bao Teae779 “+: 17.30 : 97 
4 $ Acc. 206% feeueCs we sisi) {Pes : ge 
5 : Ace. 1367 t Usagh 3.12.92 ¢ 17.42 ini 
6 : Acc, 1368 eee east 3} LE t 97 
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Pes Tote) © 7 i Gree he cae © ie ie gan od a a 
Calculated F, value t/: foot ty bela e he tr eg oken 1.94N.S 
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SUGAR BEET VARINTY HVALUATION TEST = 19 56 


Conducted by P. A. Reove, Mark Berrett 
at Croswell, Michipan . 


Reed Gordon 


“include nan of farmer) 










Oseperation; -. & M., Reed Gordon, farmer. 


Experimental Designs 8 x 8 Latin Square, Design # 6. 


Plot Sime; Wo. of row8 = 4 rows 
) row width = 28 inches 
row length = 55 feet 


‘Flantod: June 8 
Harvested: October 30 
Rows Harventod: 2 center,hand harvested Not Low Length Barventeds 4g feet 


How were samples for snorose determinations telens 


2- 10 beet samples from topped piles 
How was stand doternineds 


Harvested beets counted when weighed. 
When; 
Field History; 1955- Hay, top-dressed with manure. 


1954- same 
1953= Wheat, 300 3-18-9 


200/- 10-10-10 


2 


A 


no this boost crops seh b ace afta 
pFertilizatic He" * 400} 5-2c0—{10 brosccast, SuO} S-20- with seed. 


Leaf apot sxpocure: 
None 


Comments on Dlack root or other diseatorys 


None 
Geil and seasonal conditions, Seoedbed- mois 


Your comment on reliability of tact: 


Excellent 
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Reed Gordon 
Crogwell, Michigan 


(Results giveu ag & plot averages) 
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; ty iare mweela. |e i 
etry 4 68h, veristy i... — 1° 3 : Plante 
No, : and local $ Gross ¢t Roots. § Sucrose $: per 100! 
' $ Sugar ¢° : tof row 
Say ’ ~ Pounds 4S Tone tt Percent‘ : ~ aber 
1 : Ace, 2057 : 4,984 4 13.02 “yissigye? ; 79 
2 t Acc, 2056 ¢ 5,152 3 13.43 : 19.19 : 14 
é -$ Ace. 2064 tore. $123.36 +. 19.38 : oy 
: Acc, 2066 Y U,79e 4 22,35 § 19,44 ‘ 78 
5 t.. Acc, 1357 : 5,329 $13.55 3: 19.48 ; 90 
6 : Acc, 1348 (epee i le.73)2|6f (20,0 : 86 
7 : Acc, 1327 (eyes 3 15.77 +|$ 20.24 : 8% 
mG: =} Local : 5,266 : 137.54 : 19,46 : 89 
: ; ; : ia 
General iiean Peuseis 2 ' 23.ee : 19.58 $ 83 
fe i : : 
Manin variety We@h of, cael § 0.32 §° O.12- 7. 3 
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‘source of variation ; D/F : Sugar : Roots ; Sucrose : Plants per 
; t o-(l¥s) +: (tons) 3 (%) : 100! of row 
Between Colusa. Aitdiga? 1 34(,efe 1 2.9148 y O.94° yy Bath, 
Between rows — joy, (Oeeetbe 523. 2 °6.2013 :¢ 0,89 : 215 
Between varieties Weert; t 1.8561 3 Lik : 192 
 Remainder-Error wPeR/ 116,695. + 0.8093 4 * 0,12 RS 
Seen a.) | alten Go eee as hee ee ; os 
Caleuleted F. Ween Veen Ge** 1 2.20%.) OO ee yo 3.05% 





b/ Designate fF, vatuee at 5-percent level with *, and l-percent 
level with **, 

c/ Due to wi sing plot calculations the following table of D/F 

~~ ghould be used; 








3 tlds” sucrose/ncre : tons roots s/acre : % sucrose : beets/100! 
error = i Tee ee Ee 
remainder ; 62 a3 62 : 63 : 62 
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Oak BRET VARINTY WVALUATION THST = 19 56 
Confucted by _P. A. Reeve, Mark Berrett 


at Merrill, fichigan 
Detroit Stake Farm 


‘Cincivas nano of farmer) 


Cooperation: Fe & Me, Detroi Stake Farr 


porimental Design: 6 x 8 L 1 Square, sien # 


cs 


Plot Size; So. of row = 4 rows 
row width = 28 inches 
yow length = 50 fect 


Planted: May 19 
Harvested: October 12 
Rows Harvested: 2 centor, hand harvestod Met Row Length Harvested; 48 feet 
How wero samples for sucrose determinations talcens 
2- 10 beet samples from topped piles. 
How was stand determineds 
Harvested beets counted when weighed 
When; 
Fleld History; 1955- Corn, 500 3 0-20-20 
1954- Alfelfa 
1953- Barley, soeded, 250) 5-0 -20 
Portilization of this beet crop: 


500} 5-20-10 beneath seed. 


Lozf spot exposure: 
None 


Comments on dbinck root or other diseasan, 


None 
_ Soil and seasonal conditions: Seedbed- moist. 


Your common$ on reliability of tests 
Fair. 
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Detroit Stake Farm 
Merrill, Michigan 


(Results wiven as 8 plot averaves) 
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3 iia ch a ae ~~ Acre Yie i ae pe cl eT ein ee 
Motxy i: §,P., variety 3:  ¢ ma : Plants 
No, : and local 3 Gross 3 : $ per 100! 
t , $ Sugar : Roots.’ Sucrose..:..of row 
7s : ~ Pounds ¢ Yons. ~ Percent” : Number — 
$ ; : : : 
Z :.. Acc. 2057 b Mey 412.49 +: 17.14 : 81 
2 : Acc. 2058 pyecesserty. : 17,309 : 90 
3 : Acc. 2064 : eae eles Ty) ¢ 17.14 : gu. 
4 : Acc. 206% f- 4ySee ie 95 2: (17453 : BS 
5 ': Mec, 1367 PeesbeyeeLOyOy 86s 17425 ' 91 
6 : Ace, 1358 : 3,458 +: 10.39 t 1787 : 85 
7 : Acc. 1327 Lge ees Oyo or, 27.54 : BS 
3b $ Local : 34746 foe. 0} 16,99 : 79 
3 rt : ; 
" General iiean feats, 6317.28 : 87 
: : ; $ : 
[-6,0, Variety een ~¢ Seemelerusane f° Olly ae. eee 
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of General ..ean fo eet 00, +) | 0298 : 3.9 
Dteroo. Jor fil, jimh aac =f "yf 
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Variance Table 
i .9s4e feats $ bebe Geieeie = =©=©=6—.”~™~™~CUMean ‘Scuare es Poy any Mere 
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Source of variation :; D/F : Suger : koots : Sucrose 3 Plants per 
: : 3 (los) ; (tons) 3 (53) 3 100" of row 
_ Between columis 3 eer IT yns0 TP ooLaes 
Between rows {ft 9b, blo  9.ecl4 3° «(0.92 ; 163 
Between varieties el eiaserearor } 12. Buu7 = =3 (Oe : 189 
Remainder-B.ror pO eames OTS [O79 2k 0.83 ; 97 
eu Cota soo. ST STET GP Tagnee orien : ae 
Calculated F, valued/: Cee th lessee.) lgaones, bo 1.950 a, 





v/ Designate ¥. values at 5-percent level with *, ana l-percent 
~ level with **, 


c/ Due to missing plot calculations the following table of D/F 
—  ghould ve used; 
;lbs sucrose/acre ; tons roots/acre: % sucrose 3 beets/100! 
ee ee fo BS 
rewaiuder 3; GU ; 60 : 2 : 62 
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SUGAR BEET YARINTY VALUATION TEST ~ 19 56 


Condanoated by PA Roeve, lark Berrett, Grant Nichol 


ao Auburn, Michiren 


Fred Werener 
include name of Larner 


Pation: f.% M., Monitor Sugar Div., Fred Werenor, farmer 
8 x 8 Latin Square, Design /! 4. 

AMY Deas 9 ’ 5 We 

pas Design: 12 x 8 "sandom Bhock, Design # 27. 


Size: No. of rowB = 4 yows 
row width = 28 inches 
row lougth = 50 feet 








May 22 


8 x 8-= October 15 
aid. x, B=-y October 16 


ested: 2 center, hund harvested Met Row Length Havvoerteis 48 feet 
sro samples for sucrose determinations taken: 
aaa 2- 10 beet samples from topped piles 


yas otand determined: 


Harvested beets counted when weighed, 


LHietory; 1958- Beans  126j 3-12-12 
Bee? 1954- Beans, 125} 3-12-12 
a 1953- Clover, plowed down 


 —- eee 500# 3-12-12 broadcast 
Azation of this beet crops 300#: 4-16-16 at planting 


mts on black root or other diseases: 


None 


and seasonal conditions; Seedbod= wet 


7 
-4 


somment on reliability of test: 


x8 -- good 
12 x 8-=- fair. 
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Fred Wegener 
Auburn, i‘ichi gen 


(Results given as 8 plot averages) 














74 Ys Acre Yiela” Le is i he: a ead 
maere { SiP,‘variety {ye c ! Plants 
No, $ and local { Groes 3 : $ per 100! 
: : Sugar ~¢ kKoots : Sucrose { of row 
en Peery bh pe ee “Pounds ; i Tons “ys” Pereent “:~ Number ~ 
: : t i : 
: Acc. 2057 (“ieee 25.08 ° «6¢ | «618.71 : 68 
: Acc. 2058 ¢ 5,407 3: 14.65 .: 18,41 : 8 
—t Acc, 20464 3° 5,498 % 15,02 7 3:'18,31 : 8 
. $ Ace. 2046 i. 5,879 ¢ 14.39 3: 18.33 ; 69 
$ Acc .»2367 $ 5.309 3s 14,18 : 18.73 : 3 
: Acc, 1368 - t Sybble s 14.34 3 18:99 : 78 
: Acc, 1327 : 5,566 $14.65 : 18,99 : By 
: Local $3,508. 15.128 : 16,44 ; 82 
: : a : 
General Mean : 5463 : 14.66 : 18.61 : BO 
ee. f, variety jean: 179 1 ONG Cie ta See 
_ SB, Veriety as % : : as t . : 
of General liean : Niet? Sek ; 0.94 $ $e Fe 
me Dift, req; Lor pigacont : 3 ae 3. A 
(Odds 1931) ; aye te Nd, ; 0,50 $ $ 
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SUGAR BEET VARINRY BVALUATION THST = 19.56 


Conducted by_ I." .Bockstahler, G.J.Horaboam 


at Pottorville, Yichiean 





Ion Uoright 


(include nane of farmer) 


Cooperation: USDA, Ion Uprirht, farmer 
Exporimentsl Design; 8 x 8 Latin Square, Design 7 9. 
Plot Sizes No. of rows = 4 rows 


Pow width = 28 inches 
' fow length = 68 feet 






- Planted: May 29 
_ Harvesteds October 10 & 11 
Rows Hervested: 2 center, Not Fow Length Harvested: 86 fect 


How wero samples for sucrose determinations talons 


2- 20 beet samples from topped piles 


How was stand determinods 


Harvested beets counted when weighed 

When; 

es 1955= Beans 
) Wield History: i654. oats, seeded to Mammoth clover. 350/ 3-12-12 
r 1953- Corn ; 
1952~ Wheat, seoded. RHKEXXGXRGRAG 


Fortilization of this boot Orops 


350}! 5-20-20 
Lez? spot exposure: 


None 
Comments on black root or other diseases: 


Blackroot- moderate 


Soil and seasonal conditions; Seedbed- moist. Dry season following planting. 
\ Stand generally thin. 
Your comment on reliability of toot: 


Fair 
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Don Upright 
Potterville, j.ichigan 


(Results given @s 8 plot averages) 
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Boer! 8.P, variety. 2) \destisdea tr.) ct : Plants 
No, : and local $ Gross 3 i °° per LOo!- 
: : Suger : Roots 3: Sucrose : of row 
ef be sag: eee “t Pounds : Tons +: Percent % Number 
: : : : : 
1 s Acc, 2057 t 2,929 : 8.91 3 14,\n jaraeshy 
2 : Acc. 2058 tb vaset? §* 9.77 2: (18.84 : G8 
4 : Acc, 20464 tf 2yO4 92:29:63 : 14,79 ; 69 
} Ace. 20445 igo 6.5e 3 L7,Ol : 63 - 
5 { Acc. 1347 Pree EE TOLLS od kT Be : 73 
Sot Aso, 1366 ies. 9.71. Ot : 78 
T i. Acc, 1327 Peet 45405 + wl late : 48 
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: ; ; 3 
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: : : : 
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- Source of variation ; D/F: Sugar ; Roots 3; Sucrose : Plants per 
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Between coluans 3; f $: 450,7 110" te, 0908 2) 9 Une. al ae ee 
_ Between rows Pr th o97ss4t t .9,9338 tt ~3,79 ; 679 
Between varieties ealenia a 7ay00) ¢ SL hel ey Parre : 510 
_ Remainder-Error feraren tulsogo 1 O.efak 2 Oe : 81 
—_—- Totol.... ~ a) 5 ; semeed es ET ee oe eee 
Se Calculated P,ovalued/tieisss: 3.45"* ; 1.91N,5,t 9,60** 3 6,30** 
b/ Designate F, values at 5-percent level with*-, and 1l-percent 
Level with **, 
c/ Due to wissing plot calcultions the followin; veble of D/F 
~ should be used: 
: lbs sucrose/acre : tons roots/acre : % sucrose ¢ beets/100! 
ers  . ai se Pit ceo Te a ace et os eI pte ee 
rewainder ; 62 : 62 : 63 ; $2 
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SICAR BYELT VARIETY BVALUATION THST = 19 56 


Conducted by I!.//.Bockstahlor 





as Old Fort, Ohio - 


Marshall Watson 
(insinds nome of farmor) 


Pavion:* fF. 2 i., USDA, ‘lershall Watson, farmer. 











ental Design: 8 x 8 Letin Square, Design #7. (Reduced to 8 x 6, 2 reps. dropped) 


ize; No. of rows - 4 rows 
j row width = 34 inches 
, Pow length = 65 feot 


teas october 25 & 26 
. eoted: 2 center, Scott-Viner Not Row Length Bervesteds: 6) fect ky 


ee - harvester 
ir ‘semplos for sucrose dstozminatLons telcons 


“2= 10 beet samples from harvested piles. 


: ie tad 


© stand Rat aruined? 


Harvested beets counted when woighed. 


Bah 1955- Alfalfa 
OFT! 1964--Alfalfa __ 

‘ 1953- Oats, seeded 
1952- Beets 


tzation of this beet crops 2004 Am. sulfate, 300j! 0-20-20 plowed down, manured,. 
. 2004: 3-12-12 in row 


if Pie & 

pot exposure: 

, bit.» Wik W None 
2 | black Foot or other diseases: | 

. Blackroot- light to moderate. Wireworms severe in two replications made it 


nd seasons? Bohdittons’ _ “necessary to drop these two reps. from the experiment. 
si Seedbed- moist. : 
mment on reliability of tests 


_leve oo Good. 
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vershell Wetson 
Cld Fort, Ohio 


(Results given as f plot averages) 
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t : : : 
er A.e5,F, variety). joi. : Plants 
No. $ end local $ Gross ; : : per 100! 
$ : Sugar : Roots : Sucrose $! of row 
- Saas | : Pounds ¢ Tons ~{ Percent { Number — 
: : : : ; 
ea. : Ace. 2057 ¢ 5900) f.14,40 + 17,02 : 84 
FA : Acc, 2058 botepreest Me.O7, + 16,55 : Tide 
3 : Acc, 20454 fl “o,05G eer lies) 86. 14.62 : b1 
4 $ Acc. 2065 bee tote ob. 17550 : 33 
5 : Acc, 13467 Daisy Fb 5.84 = 26¢  47.12 : BB 
6 s Acc, 136% $3,966 +: 11.48:-:: 17.20 : 69 
iT 4. Ace} #8327 t 2.867 4%. 8.94 = 4 15.95 : 53 
8 $ Local Fomgeee tf 23s4) 3 “kA 74 : be 
; i ; ; : 
General .ican s 4499 : 13.32 3: 16,83 : 77 
: : : : 
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8.B, Veriety as % ; : i : 
of General Mean ender  5,cl tk 1,24 : 9.27 
DEPntiaeem, Orisis,.. a. 2s ee hlUmhrFUCUC™™”™”™”™”™”™C~«mSE 
(Odds 19:1) Pore! 199 3) JOGOS Ra EO 
Varienace lable 
is.) s na. = =~. SRE ee oS oe ieee eee) 
: PeaurGeh- tk = USE Atas have atts ere, eae ss 
Source of variation : D/F 3 Sugar : Roots : Sucrose ;: Plants per 
: : (lbs) : (tons) : (3) : 100' of row 
—EOnssGluuidss «S35: °° +#&« ¢ ait, a nea Met oo 
Between rows BP ha 48,973. t..2 65 bh O78 : 298 
Between verieties me te £5bG0, 368 3. 27,ce64  t.  1637 ; 157 
RKeweinder-Error ; é2 : 394,633 3 2.8930 : 0.26 : 305 
ever ee PU ee Te eae eed eect? ery 
Calculated F. value b/: Pegg «3 Phe ; Sees 2. het 
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SUGAR DUE? VARINTY EVALUATION TEST = 19 56 


Sendvetod by, li. i,Roostahlor, GeJs Horabonm. 


at Ottawa, Ohio 


Jity Pierman 


lL anelves name of farnor) 


Cooperation: fF. & ')., USDA, tay Pierman, farmer 
Fxporimentnl Desimm: § x S Latin Square, Desirn 3 8. 
Plot Size; Now of Tow? = 4 rows 
row width = 28 Gdnches, 
vow length < 62 feet 
Plansod: May 25 
Harvested; November 7 
i res : lak Ge h Bavrestot: 32 fees 
Rows Harvested: 2 center, Morbect Jr. Ket Pow Lonsth Horvrestat: a8 Fat 
. Inn re san 
How wore samples for susroac doterminntions teens 
2= 10 beet samples from harvested beat 
How woe stand detorminad: 


Harvested boets countec ian weished, 





When; 
AE 1955- Corn 
‘Tela History: 1954= Whoat : Cac > Gyre clover. 


Glee. 
vw: 1953= . Beets 
1952- Wheat, se¢de %, SLOVO. 


eT 1951—- Tomatoes 
ae va2tention of this beet eran, 
ee LO-10-10 ‘cle own, "200% 5412512 witth scedt 
eet spot expos ir 
einai 
einnatite on Diack root or othor disoay 


Black roote none. 


es 


Sokl and asasonal sonditions ; Seedbec iry. Adcequete rains before & after planting. 


Your comment on reliability of test. 


wxeellent. 
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Ray Piermon 
Ottawa, Ohio 


(Results given as § plot averages) 
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Entry. 3 SP, variety : mf $ : Plants 
No. $ and local 3 Gross ; ; $ per 100! 
: $ Suger : Roots ; Sucrose 3; of row 
| ar Pa ee is ¢ ons ¢ Percent: Number 
: : : : iy? Guar oe 
1 : Acc. 2057 foeepevemerel7.08 9}. 17-21. 74 
2 $ Acc. 2058 ore ue be. Oe. 3: 16.86 t 76 
3 t Acc, 2064  meaionaerl 7.20) 3 37 Op aye 78 
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3 oe 3 ; 
General Mean : 5641 3 16.50 3: 17.09 : 73 
. bik : ; : 
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$.B, Variety as % : ; 2 : 
of General ilean lee te ec.) 8 OL GT : 4.06 
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ee a 


Total 


on 


a 


‘ec eo ce cf ec 


D/F 


1 


uf 


i 
Galeulated F. value tf: 


b/ Designate F, velues at 


level with **, 


_ a “Hean Squares 


i : 
ec ce ec 


Veriance Table 





Sm 





: Grose ? 7 tie Sah aie £2 Cae 
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AGRONOMIG EVALUATION TEST 





















Conducted by: H. E. Brewbaker and H. L. Bush 
ocation: Glen Haas Farm, Fremont, Ohio 


Cooperation: Northern Ohio Sugar Company 

Date of Planting: April 21, 1956 

- Date of Harvest: September 25-26, 1956 

Experimental Design: Triple Lattice. Sugar percentage and purity analyzed as 
; Randomized Complete Block since no efficiency was gained 

thru lattice analysis for these characters. 

| Size of Plots: 6 rows x 23 feet planted (32 inch rows) 

Harvested Area per Plot for Root Yield: 6 rows x 18 feet 

Samples for Sucrose Determinations: 2 samples, each 1 row x 18 feet 


| Stand and Bolter Counts: Beets counted in laboratory for stand. 
. ; No bolters developed in this test. 


‘Recent Field History: 1955 grass and clover pasture 
Fertilization of Beet Crop: 250 lbs. per A. 12-12-12 side dressed at planting time 
Leaf Spot Exposure: Moderate ~ fairly late in developing 


Black Root Exposure: No seedling disease and very little mature rot 


Curly Top Exoosure: None noted 
Other Diseases: None noted 
‘Soil and Seasonal Conditions: Rains and cool weather not conducive to early 


development but summer and fall were probably fairly 
normal. 
Some yellowing of tops when harvested. 
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gator’ Northern Ohio Sugar Company by H, BE. Brewbaker and H. L, Bush Year:_ 1956 


tion: Glen Haas Farm, Fremont, Ohio 
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AGRONOMIC EVALUATION TEST 


Conducted by: H. E. Brewbaker and H. L. Bush 

Location: Ernest and Kenneth Krause Farm, Findlay, Ohio 

Cooperation: Northern Ohio Sugar Company 

Date of Planting: April 19, 1956 

Date of Harvest: September 27-28, 1956 

a Experimental Design: Triple Lattice. Sugar percentage analyzed as a Randomized 
. Complete Block since no efficiency was gained thru lattice 
iy analysis for this character. 

b Size of Plots: 6 rows x 23 feet planted (32 inch rows) 

_ Harvested Area per Plot for Root Yield: 6 rows x 18 feet 

, Samples for Sucrose Determinations: 2 samples, each 1 row x 18 feet 

_ Stand and Bolter Counts: No bolters developed in this test. 

By: Stand counts taken soon after thinning. Also, beets were 


counted in laboratory. The difference probably can be 
attributed mostly to root rots, 


ee se, 














> ‘ 
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Recent Bield History: 1955 corn 
| Fertilization of Beet Crop: 500 lbs. per A. of 12-12-12 side dressed at planting time. 


» Leaf Spot Exposure: Moderate ~ fairly late in developing 


¢ Black Root Exposure: Seedling disease was heavy but seedling stands were excellent 
, and loss in stand from disease comparatively light. Mature 
rots rather light. 


" Gurly Top Exposure: None noted 

 Qther Diseases: None noted | 

Soil and Seasonal Conditions: Rain and cool weather caused slow growth in spring but 
a beets grew nicely most of season. High nitrates were 


indicated by large green tops when harvested. Probably 
season was fairly normal, 
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coporator: Northern Ohio Sugar Company by H, EB. Brewb aker and_H. L,. Bush Year: 1956 





pbatdon: Ernest_and Kenneth Krause Farm, Findlay, Ohio 


se (Results given as 6 plot averages) 






Acre-Yield stand 
Sugar After 
Water arable tiross Roots Sucrose Thin. Har 
lbs. ) (Tons) (%) ~~ (ilo. 
Ace. 2066 4244 5011 15.25 16.43 123 109 
3939 4619 14.59 15.83 122 108 
Acc. 2064 3868 4577 14.42 15.87 122 103 
hee, 2058 3662 4402 14.00 15.72 117 93 
Acc.1367(Mono) 3608 4339 13.50 16.07 123 100 
US400 3580 4406 13.96 15.78 118 98 
Ace.1368(Mono) 3360 3976 12.80 15.53 119 100 
P54-10H (Mono) 3265 3943 12.58 15.67 128 97 
Bro (Mono ) - 3219 3878 11.68 16.60 123 99 
6745 5R "3218 3935 12.75" 10.43. 117 «98 
WDA Synthetic Check 2644 3352“ LLpS2en OTC 1057 74 
Gen eral Mean (@ 3456 4146 13.13 15.79 118 97 
5.8, Variety Mean -, 12S Oso ake ahaa e sees ae 
w eS " as % 
of General Mean te 29h): eah9 \ 1555. = ~ 
a v 
s MUM; for Sig, ode =. 3450.93 0.69 
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Variance Table 
a ; 


Ba 

(as(b, (0 See attached sheet for footnotes. (dee 
0 = No evidence of disease, 1 
Percentage of beets showing signs of rot after taken to laboratory = tops healthy, 
0 = No apparent frost damage, 10 = 
General mean for 16 varieties included in complete test. 
Indicates Error Term used. 
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tops completely killed by frost. 
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SUGAR BEET VARIETY BVALUATION TEST = 1956 


Conducted by John Cass 


at Wallaceburg, Ontario, Canada 


C. & D. Sugar Co. 
Uinciuas name of farmer) 







operation: C. & D. Suger Co. 


ct Sizes No. of row = xmxxixRix 4 rows 


row width = 24 inches 
row longth = 60 feet 
antod: April 23 


rveated; | October 11 
Harvested: 2 center,hand harvested Met Row Length Harvested: 55 feot 


bw were enmplos for sucrose doterminations talons 


2- 5 beet samples 
was stand determinod: 


Harvested beets counted when weighed. 


hen; 
S 1955- Oate, 250j/ 2-16-6 
eld History: 1954- Grain, however, field was tiled and crop did not mature. 


fertilization of this beet crops 
500/: 2-16-6 with seed. 
spot exposure; 

Light, Syn. check read 3, all others 1. 
nents on black root or other diseases; 


Black root- light 


41 and seasonal condition®s Soedbed- moist. Jieavy rains following seeding and lesting 
y for a month caused slow and anoven emergence. By lete summer Rhizoctonia 
ur comment on reliability of test: had become noticeable in practically all plots 

with dead beets numboring from 3-12 per plot. 


Unevenness of stand somewhat reduces reliability of test. 
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Canada anda Dominion Sugrr Co, 
Wallaceburg, Ontario 


(Results given as 8 plot svereges) 
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AGRONOMIC EVALUATION TEST 















ducted by: H. L. Bissonette 

Location: Stewart, Minnesota 

Cooperation: Mr. Vince Klinkhammer 

Date of planting: 5-5-56 

Date of harvest: 9~25-56 

Experimental Design: 8 x 8 Latin Square 

Size of Plots: 4 (20") xows x 35° = 1/186.8 acre 

fiarvested area per plot for root yield: 2 center rows of plot. 1/186.8 acre x 2. 
Samples for sucrose determinations: 2 ten beet samples from 2 center rows. 
stand and boliter counts: Emergence estimates 5-22-56) 

3 ty | Post thinning 7-13-56 (No bolters 

. Harvest count 9-25-56 J 

Recent field history: Alfalfa 2 years 

Fertilization of beet crop: 


Leaf spot exposure: Natural inoculum--not enough disease present to record 
at harvest. 


Black root exposure: No indication of severe black root. 
Curly top exposure: None observed 


Soil and seasonal conditions: Adequate moisture May through August. Temperature 
ve cool to cold during planting. Generally cool 
rest of growing seasons 
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Cooperator: Mr. Vince Klinkhammer and American Crystal Sugar Company 
Location: Stewart, Minnesota Year: 10956 


(Results given as 8 plot averages) 


| [Acre yield | “i 
ACGo eee Roots | Sucrose |Stand 
No. | Sugar | 1 









Variety and Description 


Lbso Tons % Noo 
US Ol; WC 5354; incr. of SP 53AB3-0 2057 5691 17.00 16.19 51.8 
WC 5301; US 225MS x US 401 2058 5697 17.46 16.34 57.3 
WC 5212; incr. of SP 5480-0 2064 5922 19.00 15.75 56.5 
WC 5214; incr. of SP 5481-0 2066 6261 19.09 16.41 58.1 


WC 5331; SLC 34.176Hi6m, MSxUS 4OO(Mis.) 1367 5504 16.78 16.43 56.0 
WC 5351; MS,m(SLC 610 x 91MS) x US 400 1368 5347 16,090 16.65 57.2 





WC 3216; Synthetic Check 1327 3816 12.10 15.94 46.0 
Am=3-S; Check Local 5482 16.57 16.56 52.3 
General Mean 5405 10.84 10.2 54.4 
S, B. Variety Mean 232 0.707 0.195 4.12 
S. EB. Variety Mean as % of General Mean 4o25 419 1.20 75 
Le So De (odds 19:1) 6632.02 0.56 11.6 





Variance Table 








Mean. Squares 
Plants per 











Roots Sucrose 











__ Sugar 


“ibs. Lbs. % 
Between columns (Reps) 
or blocks a 1,159,286 751.23 3.924 262.2 
Between rows 7 1,101,143 206.40 0.689 54.1 
Between varieties 7 4,207,857 1106.90 0.761 135.8 
Remainder=Brror 42 


429,602 115.30 0.306 41.0 








Calculated F valuel/ 6,01** 9.60** 2,l19* ae 






1/ Designate F values at 5=-percent level with * and at l-percent level with **, 
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Hollandale, Minn., Cooperative Test =~ 1956 
American Crystal Sugar Company 


‘Tosetion: Mr. John Ravenhorst's farm at Hollandale, Minnesota 
Comoperators: Mrs Donald Farus; American Crystal. Suger Company: 
‘Date of Planting: May 8, 1956 

Date of Harvest: September 21, 1956 


‘Held History: 1953 «» Sugar Boots 
1954 © Sugar Beets 
1955 » Sugar Beets 
1956 » Sugar Beets 


iki. was an 8x 8 Latin Square test with eight varieties and elght replications, 
x plots were 4 rows (22" rows) wide and 35 feet long, making a total of 70 

et harvested. The two center rows were harvested for yield and two 10-best 
“semples were taken at random for sucrose determinations. 


waht a8 ere 


Be: to Planting, 50 pounds of 5=20«20 was broadcast and 300 pounds of 
$a20220 was drilled in with the planter. The soil is a muck with slightly 
Mineral then most of the soil in the Hollandale area. 


a There was quite a bit of leaf spot, with Ace. 1327 and Acc. 1368 
| being hit the hardest. Detailed readings were not taken. 


‘Reliability: Reliability of this test can be considered as good. 
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2) Steen, 


Hollandale, Minn., Cooperative Test = 1956 
American Crystal Sugar Company 


oy , Acre~Yield Plants Per 





uF - c : 

US #225 MS x US #401 Aco. 2058 3435 15.53 11.06 130.7 
SP 5481-0 (LS-RR Act. 2066 3329 15.37 10.83 14506 
Commercial (536) Am #3 8 3063 13.80 11.10 140.0 
vs 401 Aes, 2057 3030 14.032 10.58 1279 
“SP 5480-0 (13-RR) Aco. 2064 2985 4.42 10.35 1393 
a) 10 34.176H16 mma x US 400 Acc, 1367 28822 13.75 10.48 146.0 

(810 610 x 91) mm x US 400 Aco. 1368 = 24,05 11.51 10.45 149 6% 


Pritatic. Check — Aco. 1327-2379 12.51 951 141.6 








ee 53, Mean Squares Plants Per__ 
Source of © 8 D/F — Gross Sugar 2/ Roots. Sucrose 100! 


fi atiation (Lbs.) (tong Percent Row 
3 7 “ 351.6 0.68 71.9 
‘* iP ae 26 02 6.84 165.6 
” o, 512.6 2203 221.1 
42 - 27 el 0.29 6402 
(63 
a 18 6 .S3ne i 






(Mean % Sugar 





Mean lbs, Baste 
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COOPERATIVE AGRONOMIC EVALUATION TEST~-1956 


Fort Collins Experiment No. 14 (4 A, f°. 1F2) 


















Cor si cted bys Jé O~ Gaskill and Je A. Hilder, 
Location: Hospital Farm, Fort Collins, Colorado; Field no, 13 under sprinkler. 


Gooperation: Colorado Agricultural Experiment Station and Board of County 
Commissioners of Larimer County. 


Mabe of Planting! May 4. 

Da e of Harvest: October l. 

Rapertmental Design: Latin Square, 8 x 8. 

Size of Plots: Four rows x 24'3 rows 20" apart, 


Harvested Area per Plot for Root Yield: Two inner rows x 21'; all roots topped, 
washed, and weighed. 


pamples for Sucrose Determinations: One 20-beet sample was taken at random from 
the harvest section of each plot, after lifting, and before piling and topping. 
‘Pulp from all roots of any given sample was composited. Duplicate sucrose deter- 
Minatione were made, with a third determination in case the first 2 failed to agree 
‘satisfactorily. 


‘Stand and Bolter Counts: Actual counts were made in the 2 inner rows x 21', in 
each plot, on September 17-18, 


Recent Field History: 1951, sugar beets; 1952-55, alfalfa; fall plowed in 1955 
following application of 2,4-D to kill the alfalfa, 


Fertilization of Beet Crop: Approximately 192 pounds of treble superphosphate was 
applied on the surface in the fall of 1955, before plowing. 


Leaf Spot Exposure: Very severe. 


Black Root Exposure: Negligible. 
ie 


Curly Top Exposure: Negligible (trace), 











Other Diseases: Mild sugar beet nematode infestation. Other diseases observed 
‘dncluded yellow vein, mosaic, virus yellows, and Rhizoctonia root rot--effects 
considered negligible, insofar as validity of the test is concerned, 


Soil and Seasonal Conditions: Soil type—Fort Collins Loam, light textured phase, 

As a precautionary measure for root maggot control, Aldrin was applied on the soil 
surface (approximately 3 3/4 pounds actual Aldrin per acre), before planting, and 
harrowed in. The crop was sprayed twice with Parathion and DDT for aphid, webworm, 
and leaf hopper control, The growing season was relatively warm and dry, on the 
whole. Furrow irrigation was adequate, The field was inoculated (Cercospora beticola) 
by means of a 4-row tractor sprayer on July 6 and 9, using a spore suspension 

prepared from hand picked leaves from the 1955 crop. Periodic, light sprinkling, 

with water, was employed to promote development of leaf spot. 


Reliability of Test: Satisfactory. 


. Ww 






















OL TT BOLKAUAVE DIMOMORDA WV ITABSION 


a5 : 
lot, . Ry AR) ve om d@meitepg antifod duet 


mb .A ,l bas EfdlesD .0 1h 5 


me filridseye ; : nlare sohsrc lov ,entiloS got ,enat Ledhs i 


wit “7 issu Ga neidavd tnamihieqd LatwdeLvotagé of 2D 
-¥inwo0D semital to sf 
a wx tae 
«4 tedoto0 é 
x & ,oraepS attal emiest 
sPiage "OS wrot 18 2 on wH0T ’ 3 
eos esog: tin (' ih 2 uae wert owl «bielyY goof sok Jott 


-_ 


oer: ocinat Ja todas eM ole e000), eo saad FLL O8aU SO TOuE. 

eS iiqgos Gus wckilg erdledehios juwitlil vedte , dela dome Be Hol d988 
teSeb esorous oasokiinkt bee fpommey enw ofanua aevin yu lo siJoor & 
eotge OF Lelfal \ joril edd @nf0 HF wolzantoneteb bitdd @ dadke ,ebam # 
% 


+ 


wz .'I> xk ew TenAlt S ang mi sith Ovew situms Taghsk (Gattuso » J 


Sa 


AL-TL At tO 
, om 

fae nt hewoly List sk hist ee Sethi jaJeed ingua ,f2eL ryose lt 
iidits end LLbi of GA, lo oofssotion 
Sew Siecjeonqiequs oldsis %o Med SEL yletemtxorqgA taouD Be . 
~<ively einted .220f to [lst ertd #08 


Cs 

1 o 

4 
¥ 


ts 
eSfdiptizel terve9cd 


-(oontd) eldighige® senmont 


S0viwaco eveepet) end -Mocteieetat ebotamen teed Tape DITA tues 
BI08 TT o-—40% Jerr ‘ned 2 GA One .gwolley eurcty , ote om v wok 
Harteotoy ef teev ene To ydibilev as tstosal .eidd Caen . 


OTB VEE ereV | teu 


tana * aB3 Juntl mal stile) gaot—enys (ioe tanots thao! vioant 
Lioe ong . {6 tow cinbtA .foidaen domyam Joo rl eapesem rol dw 


Bre gol Seu sToled .( 708 jeg mithiA Lesdos ebowoq A\E & qleg se q 

wowlew .biles at TOC hae nofiiters®? débe ooted beysiqe @ew gore edT Jak 

: Shs MO CM hie artan elevidgiet say nesses aniworp efT  fovdnes gor 

\aksatiad eroogy~s')) nevelvuront saw BINED at -Staupebs esw nolseginrt wor 
we See ssoge £ gheg .@ tine 8 yGil wo severqe tod0819 wo 


MLiniaqe sieti otbehie  qovo REBT ed avrt eevest bel brad aor 
-vage lool To dnemoolevel efason of . 


\ - 
splospstesta® | x ir ? 


- Law 
een 





*qutod ¥T ueyy 183eer3 Jo 0% Tenbe ¥ 
*qutod ¥¢ wey, Jeqeer# 10 04 Tenbe g 
?SenTeaA J JO soueoTJTUSTS sqeoTpuT o7 pesn Phase fi 
*useis yep = *ou ysty fuser WEFT = *OU MOT :Z0TO9 
*eBreT = *ou ysty sf Tpews = *ou MoT :ezts 
*(aoToo pue Sedfy ‘ezts UT) Ze—TNZe1IT = *ou Yysty amos pun = *ou MOT :£4TmMIOS TUG 
“uoTzeTpTozep Tej04 = OT fgods seat ou = OQ :40dg jeeq 
2(96/€2/8) SeqON eSeTToy 


##00°7E x4LT° LT 4489°6Z 68°O /& TEA J poqeTnoTe) 
€9 TeqO], 


o 


eo ¢@0 

















Cerse* +7 LLTZ°O  -490E*O c°6e oT (depupemer) 101g 
B°070.80S*T 68EL°€ 6260°6 96°Sz i SOT JOTIEA 
$*621° T66 +IST°z €see°h 96°L L suunTo9 
€°ove* svt OLES*O S8ES*T €6°S9T L SMOY 














3 ; suoy) : ; g 
SIsy Jed : % : eroy asd 3 ted STITH) : 3 
esorong SsSoin 3 esoiong : PTET qooy : pueig : a/. : UuoTPe~IeA JO sodauNog 








eTAe] oouetrey, 


© s e e 
ete LY°0 -9S°0 S (T#6T sppo) ‘a *s °7 




















S 
€S°t Lv’ 50% 99°T uUbay Tedeusep Jo ¥ se ueey “qoTse, *g *S 
97° FL, OS9T°O LS6T°O TI6°T ueoy AjeTIe, “| *S 
T7°L€6e  OLSO*°7T 9ESE°OT €£°OTL ueey] Teteuen 
ceee Te°st ©-$S*2t 67 o°O O°7TT 9°S SE%G4 8°S @ Ty 8 690% yosyd Teool fygg-6SE wD fL0C€ om 
ecye WL°ZT SSE 67. 0*°O 9°OTT 9°§ Of€ E°S - OTL L Leet yoeug atyeuquts fotze om 
c€éz 98°€T *Wr°é 67- 0°O OOH O°Sieo "Ve S°S = 6° 9 89ET 4 007 SA X (SNT6 X OT9 OIS)m*sHETSES om 
Loge 60°97 “€L%L 67% 0°O “Si, OG eons S°S xh" S LOST « (*XTH) OO7 SOXSWWOTHOLT’ TE DISS TEES om 
SS0C SE°HT “TOOT +67 0°O “STL O°F 9°S— T°S wore 4 9902 O-T87S dS fo *ssuE f7EzS OM 
giz c6°ET 96°6 0S -9z°0 C°LEE O'S, 06S $°S Eiey € 990 x O-O87S dS FO “I0UT fetes OM 
"ETE 9o°FT PET°RL St O°! ae°CIRs TH ctse €°S SEC Like stecoz to? Sh * suSee Sa fTOES Om 
czs~e 66°ET "§470°0T -0S OO 6°STE 9° 6°72 7°S = BH 15 202" d0y O-€GVES dg fo *z0uE f4SE¢ OMS Toy sq 
*sqT ¥ suoq *ou g *ou 
*y aod sy Jed = 907 : : : 3 Fol deo? : ; 
"ong 4 : “ong =: Pete : “sedg' szeq: zed ©: 92g? gigi? Sut : “ON 3 uorqdtzraseq 
ssoiy : z goog : 3 : : : : 2 0 6pseg : a 
: Tt Ssh 3 - 4 


Syinsed UseAcey 



































Aa e 
J t. aha Hs TES .eA O(SAER ae te fe’ oh Shee: ah 
| ¢ 1.o BS 12 d2 Fc Me 8 oe SOL ee a | ead ee 
aeat a. > ale en Ba \ e = “5 . e “SF wy eo ost ; 
os, ~ ¢ ad J —— > e = a 5 - acs ~eoe. 
le > .* od é aa &E ~* * - * , eae ~~ ~ = 
vs . 3 Aon r ;-&.? : CVE a BaCS 5. PE ger Te = > + 
aac _ a a 7 orf oe 3.4.22 8.2 *& SOE © ‘amt cpoomene FIR ee be tie eat 
: ; : : . *s ~o< . =o , P - 
"SEG vie Cee" + ad ae <7? : ——> ; Bae f 7-4 a; <&L > = = Ofo MP re Meee 
> + a é wes 
- Si, deat die ' - we aan eee J ; - cor .# vr) rd sued Peg? ;OlISE a 
fey & : +~ ‘» Tee - oo ; Se 2 - ¢ Moe * ¥Sen2 oes gACe-O7E WO sTOte Ov 
3 [ Ps GS. A - mn» — wie - ~ . —cindlilianiipalianiitaieeadl —— ee 
ae : ee es —- += - a 7 test Lien 
Tees. 7D). cep ees AS OAL eam tiainal —- a 
ex. aT O¢ai, Tees, ~ ~ eo lerecs? to & es cach utoimal o£ | 
. ee. lee on "er f:6£ eoba)? wt .8..d 
: T sone Spay 
ST Se acie= Niele asieibehdi 
= Se i 4 a cea aD otsa 38 : : : ' aaa 
9 ee eEc Te ; nis il Jad : atta . aN nal JsieSV Yo ease 
Seyi ae £075 bs ves P - ; ~— 5 ‘Ths .‘/* ° —— 
a ' ‘ t ‘ 210k 38g tie Mp son : 
S32k ~ ‘ * ; ion : . a : 
oe Te : 2 Bn 3) = Fs eet he pl eR “ . 
nate rr so ae ; SWOT. 
nemeniniqens * me ents. ¢ E¥.c0Os — 
Poe © if OTe?.0 s508,. “= - enmior 
oe m7 > ¢ oR ? eh : r . 
2.05" LB L.S <e55,5 =a . eahip hat 
a _ de. ch : - 
> G20 y St 3o r PBES at PaK0,.? a > o. f sbr tearctet ’ ig 2 
ae rs ~¢ rKere a MOF2 Duabhat ¢ a See ae eee 
ek wet A a ’ ae A Tc —— 7 ¢ Tero 
le ine 7 ’ \ atilax @ tn Cer, Ah 
. A - UG wa sf Li aed 
a ae ee Heol FF Heh eS 230 Sa pce leaded ge a eaten lo Ve 
FRA $C A :(@7\ E88! 2ofcll epatic® ¥ 
- oi ug . a’ a 
ned. => iors! fs soa : UE =e 218 £ei°e4.> 0 $ =e — - 
alos Spe . ects ,oste al) wivgetT tt on siseizi ;eo ling = as. Wot e reo .bend 
eye yonle on Reid pilewp= on wot seas 
® or. sh ng wolfe (of90 , 
Aop2p aya = 398 aio pieetg digit = .0a so! . f \d 
tecbiev 5 to songol* Sry te See oak of Sear i ee 


same aati “1B972 10 09 Seoe\T : 





« 98 - 


COOPERATIVE AGRONOMIC EVALUATION TEST--1956 
Fort Collins Experiment No. 10 


Conducted by: J. 0. Gaskill and J. A. Elder 
Location: George V, Bachmayr Farm (6 mi, N.@. of Fort Collins, Colorado) 


Cooperation: George V. Bachmayr and Colorado Agricultural Experiment Station. 


‘Date of Planting: April 25-26. 
Date of Harvest: October 5-8. 


: Experimental Design: Latin Square, 8 x &, 


Size of Plots: Four rows x 50's; rows 20" apart. 


Harvested Area per Plot for Root Yield: Two inner rows x 45'; all roots topped, 


washed, and weighed. 


Samples for Sucrose Determinations: Two 20--beet samples were taken at random from 
‘the harvest section of each plot, after lifting, and before piling and topping. 
Pulp from all roots of any given sample was composited, Duplicate sucrose deter 


‘minations were made, with a third determination in case the first 2 failed to agree 
satisfactorily. 











¥ 


‘Stand and Bolter Counts: Actual counts were made in the 2 inner rows x 45", in 
each plot, on September 25, 


Recent Field History: For several years, ending in 1954, the field was in an 
alfalfa-and-grass pasture; corn was grown in 1955. 


Fertilization of Beet Crop: Approximately 10 tons of manure and 200 pounds of 
treble superphosphate per acre, 


Leaf Spot posure: Negligible (trace). 


‘Black Root Exposure: Aphanomyces type black root was not observed, Some post- 
‘emergence damping off was noted, presumably due to other pathogens—stand losses 


negligible, 
C 1 ly Top 
















posure: Negligible (trace). 


Other Diseases and Pests: Sugar beet root maggot caused some losses in stand after 
thinning and some irregularities in plant size. Effects of this pest on validity 
of the test were considered as negligible, A trace of virus yellows was observed 
late in the season, 


Soil and Seasonal Conditions: Soil type-—-Weld Fine Sandy Loam, Valley Phase, As a 
precautionary measure for root maggot control, Aldrin was applied on the soil surface 
(approximately 3 3/4 pounds actual Aldrin per acre), before planting, and harrowed 

ain. The crop was sprayed twice with Parathion and DDT for aphid, webworm, and leaf 
hopper control. The growing season was relatively warm and dry, on the whole. Furrow 
irrigation was adequate. About 50% defoliation was caused by hail on June 17—roughly 
<-weeks after thinning, . 


Reliability of Tost: Good, 
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AGRONOMIC EVALUATION TEST 














ed by: H. E. Brewbaker and H. L. Bush 

cation: G. W. Agr. Experiment Station, Longmont, Colorado 
eration: Great Western Sugar Company 

ite of Planting: April 4, 1956 

late of Harvest: October 11, 1956 

Experimental Design: Randomized Complete Block 

ize of Plots: 6 rows x 23 feet planted (22 inch rows) 

arves ed Area per Plot for Root Yield: 6 rows x 16 feet 

amples for Sucrose Determinations: 2 samples, each 1 row x 18 feet 


tand and Bolter Counts: Beets counted in lab. for stand 
Bolters counted 8/28 


ecen Field History: 1955 small grain, 1954 small grain, 1953 beets 


fer’ lization. of Beet Crop: 250 lbs. ammoniun nitrate and 150 Treble Super Phosphate 
Plowed under in fall of 1955 : 


eat Spot Exposure: Moderate - late 


Black Root Exposure: None noted 





Cur: Top Exposure: 3.75% obvious curly top in field September 20 


ther Diseases: None noted 
joi] _and Seasonal Conditions: Beets "irrigated up" - Ample waterfor irrigation 

ie throughout season. 

Tops fairly yellow apparently due to depletion of nitrates 
when harvested. 
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operator: Great Western Sugar Company by H. EB, Brewbaker and H. L. Bush Years__1956 


ation: Great Western Agricultural Experiment Station, Longmont, Colorado 





(Results given as 8 plot averages) 


a Acre-Yield fe Beets Juice Leaf** Top‘® 
ety and Sugar per App. Spot Vigor 
esoriptio hancriranie (s Gross Roots Sucrose 100 ft, Purity 9/19 3/28 Bolters 
a | ( ) (Tons) (No. ) (4) (%) 


lbs. % 





59~53R 


7710 B573D~ B5v44 16.85 104 95,29") 2.0 21 0.46 
JA Acc. 2058 6786 T1239 22540, 164h3 97 96,75 9 153 264 1367 
A Ace. 1367 6632 Va0.00), 22073 216.08 101 C6 iA eae 2.0 1.30 
DA Acc. 1368 6548 te 21.98 16.31 100 96,055 202. 2e3 0.74, 
SDA Acc. 2066 6503 F2VIIm 22) 0628167533 97 95.40 0.6 2.6 1.39 
DA Synthetic Check 6427 7274 23.02 15.80 102 he hi trate 43 0.37 
DA Acc. 2064 6400 7069 22.05 16.03 101 95.63 Leh nel 2c. = 
70) 6319 JOLT Perce lit oaeOe LD 98 95.36 1.8 29 0.26 
eral Mean 6666 7379 22:76 16.21 100 95.57 Zel 246 113 
B, Variety nee S 153. 0.37 «2040 ol SOUT mane . is 
k as 
1! General Mean = Qu7 1.64 1.26 -” 0,33 = a “a 
vu. ff. req. for Sig. 391 (b 433 Le 06 0.58 - 0.89 en — ‘oa 
(Odds 191) 


Variance Table 


Mean Squares 


pource of variation D/F Gross sugar Roots Sucrose 


Hee eee ednntabarseietinatege st AR 
| Thin Juice App. Purit 
lbs. (Tons ) (%) (%) 


tween replicates q bh 19.94 6600 9971 
tween varieties a = 102.92 07643 3 5929 
mainder-Error 49 - 10.15 23327 27890 
E Total 63 - 215409 Se", 4L70 1.1237 
aloulated F value (® ap : 10.14%* 2.30% Le 55KH 
106) 


ay(b, (c See attached sheet for footnotes. (d4t Puede 
O = No evidence of disease, 10 = complete necrosis. 


18 ; 1 = Extremely large tops, 10 = very small tops. 
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AGRONOMIC EVALUATION TEST 


Conducted by: H. E. Brewbaker and H. L. Bush 

Location: William Kroskob Farm, Fort Morgan, Colorado 

Gooperation: Great Western Sugar Company 

Date of Planting: April 10, 1956 

Date of Harvest: October 23, 1956 

e: Experimental Design: Randomized Complete Block 

Size of Plots: 6 rows x 23 feet planted (22 inch rows) 

Harvested Area per Plot for Root Yield: 6 rows x 18 feet 

Samples for Sucrose Determinations: 2 samples, each 1 row x 18 feet 


Stand and Bolter Counts: Beets counted in lab. for stand = no bolters developed 








Recent Field History: 1955 beans, 1954 alfalfa 





Fertilization of Beet Crop: 12 tons per A. manure fall plowed 
150 lbs. per A. 1224-0 broadcast in spring 


Leaf Spot Exposure: Practically none 
Black Root Exposure: None noted 
Curly Top Exposure: None noted 





Other Diseases: None noted 


Soil and Seasonal Conditions: Irrigation necessary tq complete germination. 
Severe hail storm June 17 after thinning completed 
June 5, defoliated beets so that approximately one 
month was required for recovery. A slight stand 
reduction was caused by the hail. Tops fairly large 
and dark green when harvested, 
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Gooperator: Great Western Sugar Company by Hl. . Browbaker and H, I. Bush Years__1956 


“Location: _ William Kroskob Farm, Fort Morgan, Golorado ss 
(Results given as & plot averages) 


Acre-Yield rao i Beets 
Variety and Sugar per Thin Juice 
Description cancvaraure |= Gross Reots Sucrose 100 ft App. Purit 
Gene (ivsi) aoc ie! tons)” Ce (Noe) cane 
— GW359-53R 5390 6153 18.27 16.84 102 93.95 
USDA Synthetic Check 4291 A848 14.88 16.29 98 94.48 
USDA Acc. 2066 4274 4805 5 hh 15256 90 94.78 
USDA Ace. 2058 4254 ATL8 ES tb Loa7Tl 96 95 La 
USDA Ace. 1367 4235 4770 15.24 15.65 94 94.69 
USDA Acc. 2064 4196 4750 15.94 14.90 97 94.48 
US401 4193 4743 15.39 15.41 94 94.648 
USDA Ace. 1368 4027 4569 LAVTA 15750 94 94,234 
General Mean 4358 4917 15.63 a5.73 96 94.454 
: e Variety Mean ~ 173 0.49 02535 oo Pea ha 
" as % 
:. General Mean ~- 3.51 a ie 1,61 - 0.35 
Diff, req. for Sig. 435 (0 491 1.39 0.72 - 0.94 
(Odds 19:1) 
Variance Table ’ 
i ‘ oe Mean Squares 
pource of variation D/F Gross su ar \c . Roots Sucrose Thin Juice A Purit 
(ibs) (Tons ) (%) a Sree ee ies 
Between replicates. ie ~ 323.10 3.9571 7 - -3626 
Between varieties ew - 92.96 2.7600 09543 
- Remainder-Error . 49 - 17.29 2599 8761 
Total 63 = 59.68 1.1460 1.1903 
Calculated F value - - 5 38K# 5 38%% NS 


(a,(b,(c See attached sheet for footnotes which apply to all tables, (Lufiage 0b) 
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AGRONOMIC EVALUATION TEST 


Bomucted by: He E. Brewbaker and H, L. Bush 

Location: J. R. Gross-Farm, Gering, Nebraska 
Cooperation: Great Western Sugar Company 

Date of Planting: April 7, 1956 

Date of Harvest: October 27, 1956 

Experimental Design: Randomized Complete Block 

Size of Plots: 6 rows x 23 feet planted (22 inch rows) 
Harvested Area per Plot for Root Yield: 6 rows x 18 feet 


Samples for Sucrose Determinations: 2 samples, each 1 row x 18 feet 


tand and Bolter Counts: Beets counted in lab. for stand 
Bolters counted 10/26 


Recent Field History: 1955 corn, 1954 small grain, 1953 beets 


Fertilization of Beet Crop: 15 tons manure per A. and 150 lbs. per A, treble super 
phosphate. . 
Plowed under spring of 1956. 


Leaf Spot Exposure: None noted 
Black Root Exposure: None noted 


Curly Top Exposure: None Noted 
Other Diseases: A few beets affected with Rhizoctonia 


Soil and Seasonal Conditions: Excellent moisture conditions for germination and 
} starting of crop. Thinning delayed somewhat although 
competition had been alleviated by weeder heads on 
machine thinner, May 22 followed by machine with 16 
spoke 3/4 inch blades, May 24. Thinned by hand June 6, 


Webworm damage which was severe in spots shortly after 
thinning (sprayed about 1 day too late) allowed weeds 
to get quite large before beets were large enough to 
hoe, which was also delayed by necessary irrigation, 
No irrigation after middle of August. 
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Cooperator: Great Western Sugar Company by H. K, Brewbaker and H. L, Bush 
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Location: J, R. Gross Farm, Gering, Nebraska 


(Results given as 8 plot averages) 


Variety and 
Description 


GW359-53R 

USDA Ace. 2058 

USDA Synthetic Check 
USDA Acc. 1368 ' 
USDA Acc. 1367 

USDA Acc. 2064 

US401 

USDA Acc. 2066 


General Mean. 
§.—E, Variety Mean 
on " as % 


of General Mean 


Diff. req. for Sig. 
(Odds 19:1) 


Source of variation 


Between replicates 
Between varieties 
Remainder-Error 


Total 
Calculated F value (b 


(a,(b,(c See attached 


6575 
6150 
5883 
5823 
5771 
5683 
5658 
5622 


5896 


46 


AdreeYield 
Sugar 


Recoverable‘” Grogs 
(lbs. ) 


7252 
6642 
6388 
6282 
6255 
6134 
6088 
6176 


6399 
171 
2.67 
484 


Roots 


(Tons ) 


19.41 
18.45 
17.54 
17.21 
17.24 
17.00 
16.92 
17.05 


17.60 
0.45 
2.56 
1,28 





Sucrose 


% 


18.68 
18.00 
18.21 
18.25 
18.14 
18.04 
17699 
18.11 


18.18 
01346 
0.74 
0.38 


Variance Table 


Gross sugar \\: 


Sete Ne eR Seek a AON eye SIME ARES 


Beets 
per 
100 ft 
(No. 


100 
99 


Years 1956 
Thin 
Juice 
App. 
Purity Bolters 
(%) 
96.66 0.28 
96.38 0,00 
96.69 0.00 
96.48 0.09 
96.69 Lé20 
96.86 0.28 
95.78 0.09 
96.39 0.24 
+ aL _ 
0535 a 
0.97 = 


Mean Squares 
Roots Sucrose Thin Juice App. Purit 
(Z) ' Gg 


Cibe.) 


(Tons) 


125.53 


56.08 
14.81 


31.69 
oe Caen 


- 2886 
03957 


1449 


- 1887 
2.73% 


sheet for footnotes. (<2 fag (ce) 
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Portneites or foger LF, FF, 104, 105, 1 O5~ 


(a Regoverable Sugar 


A technique, whereby thin juice purity could be determined from 
small samples was first used in 1953, following methods recently developed 
in the G.W. Research Laboratory at Denver. Using the resultant purity 
figure, a calculated "Recoverable Sugar" is obtained, An example of the 
calculation is as follows: 


Sugar in beets = 12.00% 
Standard total losses = 0.30% 
Sugar on beets at sugar end = 12,00 = 0.30 = 11.70% 


Assume standard molasses purity = 62.5% 
100.0 = 62.5 = 37.5% Impurities on solids in molasses 


2 2 = 1.6667% Sugar on impurities in molasses 


Sugar sacked 
85% purity thin juice = 15% impurities 


a3 = 17.6471% impurities on sugar 


Sugar end = 11.70 x 17.6471% = 2.06471% on beets 
Molasses produced = 2,06471 x 1.66667 = 3.4413% on beets 
Sugar sacked = 12.00 = (0.30 + 3.4413) = 8.2587% 


= 8.2587 - 
Recoverable sugar 4500 68.82% 


(b Approximation - Calculated as percentage of "difference required for 
significance" for "gross" sugar on basis of relationship 
between general means for "Gross" and "Recoverable" sugar, 


(c Calculated from the formula: 


. \f lbs. beets Sb sugar 
S lbs. sugar =Wican ibs. a eee 
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Rooky Ford U.3eD.A. Co-operative Variety Test 


Rocky Ford Co-operative Variety Test = 1956 
Conducted on the Colorado A. & Me Branch Station in Go-operation with 
Mr. Herman Fauher,. 


Latin Square, 6x 8. Plots 4 rows wide (22" rows), 35 feet long. Planted 
April 22, 1956; harvested October 10, 1956. Two inner rows of each plot with 
a total row length of 70 feet ware harvested, ‘Two ten»beet samples were taken 
et random from the harvested seation of each plot after lifting. 


Field history and fertilisation: Onions in 1952 with 500# per acre of 6—24—6 
applied; Corn in 1953 with 100% per acre of N applied as Ammonium Nitrate in 
watery Potatoes in 1954 with 5007 per acre of 6=24—6 applieds 1955 Potatoes 
with 500/ per acre of 624-6 and 1956 Beets. There was 300 pounds per acre 

of 662486 applied prior to planting, 75 pounds of nitrogen por acre of 20«53«0 
built up with anmoniwn nitrate and 75 pounds per acre of phosphate of 20-530, 
It was quite evident, that the soil had a high degree of fertility through the 
growing season. 


Soil types Rocky Ford Clay Loam. 


Diseases: An estimated ten percent of the beets were infected with curly top 
virus and five percent had yellow veine No leaf spot or black rot. 


Reliability: Results are considered quite reliable. 
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ae Rocky Ford U.3.).A, Co-opsative Test » 1956 | 

















Acre»Yield | Plants Per 
Gross 100° 
SSOripovil Ve 16 Sugar Roots Sucrose Ror 
Ln pounds tons erce unber 
Commercial (52/4) Am #2 9715 30.96 15.69 108.6 


Synthetic Check Ace. 1327. 9309-31426 14,689 1.4 
SLC 34.176H16 mm X US 400 Ace. 1367 8579 30.77 13.94 114.3 
US (4021 Acc. 2057 8266 28.68 WU.A1 110,0 
q 8 225 M3 x US 401 Acce 2058 8194 27.59 14.85 108.6 


SP 5481-0 (LS-RR) Ace, 2066 7886 26.50 14.88 108.6 
(SLC 610 x 91) mmx US 400 Acc. 1368 6739 29.51 14209 120.0 
SP 5480-0 (LS-RR) Kec, 2064 5992 26 11 14.74 104.03 


ae = 


¢ sneral Mean 808 28.92 4.7 Wel 

Se * par abys Mean 263 46 0.79 0.2 2090 

; as % of Gen, Mean 9.21% 7.73% 049 

pitta Res, ioe Sins (oie 12 75201 2426 0,75 8.27. 





| 











P ‘< Mean Squares Plants Per__ 
Source of D/¥ Gross Sugar &/ Roots Sucrose 100! 
larietion o (1bs.) (tons) Percent Row 
Columns 7 * 404 04 0.96 209.1 
jlocks 7 - 390.5 0.70 68.6 
jarieties ; 7 - 1141.5 241 teu 

MTC : 42 “= 173.0 0.55 32.9 
otal 63 


yaloulated F. Value he 6 59st atte 2. 





/ Calculated from the formula: 
SE lbs. Sugar = Mean lbs. Sugar 











SE lbs. Beets 
(Mean lbs. Beets 


* Significant at the 1% level 
F Significant at the 5% level 
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Qrand Islend U.9.D.A. Co-operative Test « 1956 


 Grend Island Co-operative Test « 1956 
Conducted on the Sass Broa. farm East of Grand Island. Mr. EB. Ge Kidder, 
Agriculture Superintendent cooperated in handling thia test. 


Latin ais 8x 8, Plot 4 rowa wide (age rovs), 35 feet long. Planted 
| April 26, 1956, harvested October 22, 1956. ‘Two inner rows of each plot 
with a total row length of 70 feet were harvested. ‘Two ten«beot samples 
- were taken at random from the harvested section of each plot after lifting. 


- Field History and Fertilization 


1956 » Beets 
1955 = Corn 
1954 =~ Beots 
1953 « Corn 


» Prior to planting beets, the field was fertilized by plowing down 300/ of 
 13@39=0 and 80 pounds of Annhydrous Ammonia was also applied shead of plowing 
_ The soil could be considered as a sandy loan in type. 


Disease: A slight amount of yellow vein: present, estimated at five percent. 
The first block also had a slight infectidt of Isafsminer. No leaf spot, 
 ourly-top or black rote 


Reliability: This test can be considered reliable 
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Grand Toland UsS.Dehe Comoporative Tost » 1956 
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EVALUATION OF ELITE SEED, SYNTHETIC VARIETIES, 
3 AND HYBRIDS 


Suitable for 


GREAT LAKES REGION 


i (0 Cr Ot on HO HOD A OH é ¥ 


Dewey Stewart — A, W.. Bockstahler 
GG. J. Hogaboam G. E. Coe 
‘je tel Cc. L. Schneider 


-H. L. Kohls, Michigan Agricultural 
Experiment Station 


“ont. P. A. Reeve, Farmers and Manufacturers 
} Beet Sugar Association 
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ae 1 Evaluation of Elite Seed of Synthetic Varieties 

- and Hybrids Suitable for the Great Lakes Region 

oa. I 
Introduction by Dewey Stewart 




























Field tests have been conducted in Michigan and Ohio to evaluate new develop- 
ments in breeding for resistance to black root and leaf spot. Members of 
Sugar Crops staff who comducted tests are H. W. Bockstahler and G. J. Hogaboam 
(tests at Ithaca and Fast Lansing, Mich.2/), and J. 0. Gaskill (tests at Fort 
Collins, Colo.). Tests were conducted with the cooperation of the Farmers 
and Manufacturers Beet Sugar Association at Auburn and Saginaw, Michigan, 

and also at Green Springs and Ottawa, Ohio. The description of the varieties 
included in the tests conducted in the humid region is given on page 112a. 
The tests conducted at Fort Collins, Colorado (pages 128-130) included 8 of 
the varieties evaluated in the humid region, the local, and US 10) and its 
elatives. 


Leaf spot was a negligible factor in all tests conducted in Michigan and 
o. Leaf spot readings have been reported for the observation test con- 
ducted under the sprinkler system at Fort Collins, Colorado. 


Black root exposure is reported as being severe in tests at East Lansing, 
Michigan, and Ottawa, Ohio, and light in tests conducted at Ithaca, Michigan, 
and Green Springs, Ohio. 


‘The results of 6 tests conducted in the humid area are presented in Summary 
Tables 1, 2, and 3. 


Accession 1353, which is an increase of SP 52108-0, gave outstanding per- 
formance in the 8 X 8 Evaluation Tests of 1955 and continues to show 
‘superiority over US 00 or US 01 in 1956. It is of interest to note that 
Accession 2062 and Accession 2063, which were developed by mass selection 
‘from SP 50B3-0 (the parental Breeder Seed of US 00), show, as an average, 
slightly more than 6 percent increase over commercial US 00 in acre yield 
of gross sugar. 


The outstanding performance in these tests was given by the hybrid SP55AB10P. 
Although the sucrose percentage for this hybrid was slightly below that of 
US 400, the acre yield of roots was 19 percent above US hoo. This hybrid, 
which was produced by use of male sterility, demonstrates the potential 
productivity that can be obtained by improved techniques in breeding methods. 


‘Accession 2067 (WC 5216), which is an increase of SP 5460-0, is derived 
from a single polycross out of a larger production that gave also Accession 
2066 which is presented in Part V of this report. The polycross progeny 
‘SP 53AB1~-65, from which Accession 2067 was derived, showed high resistance 
to leaf spot and excellent sucrose percentage in tests conducted on the 
Plant Industry Station. In the 6 tests summarized in Tables 1, 2, and 3 


Gonducted in cooperation with H. L. Kohls of Michigan Agricultural 
Experiment Station. 
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without leaf spot as a factor in growth of the plants, Accession 2067 was 
approximately equal to US 00 in sucrose percentage and slightly lower in 
acre yield of roots. However, in the test at Fort Collins, Colorado, where 
leaf spot was not a factor, Accession 2067 made a relatively better showing 
in sucrose percentage. 


It is of interest to compare the performance of Accession 2067 with US )00 
and US 01 in replicated tests conducted under severe leaf spot exposure 
at the Plant Industry Station, Beltsville, Maryland, and under moderate 
black root exposure at Waseca, Minnesota. In these tests (page 131), 
Accession 2067 gave, as an average for 3 tests, sucrose approximately 

one percentage unit above US 00 or US 01. However, it should be pointed 
out that the superiority of Accession 2067 over US 00 in the tests on 

the Plant Industry Station was greatly influenced by its higher leaf spot 
resistance. 
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Description of Elite Seed, Synthetic Varieties, and Hybrids 
Suitable for the Great Lakes Region 
; 1956 
} Summaries and reports of individual tests are given 
on pages 113-131 of this report 


Seed Supplied Description of Variety 


1. Acc. 1353 West Coast 216. Increase of Breeder Seed SP 52108-0 
which was outstanding in performance in 8 X 8 Evaluation 
Tests of 1955. 


2. Acc. 2056 West Coast lili]. Increase of Breeder Seed SP 50B3-0. 
This is US )00. 


3. Acc. 2057 West Coast 535). Increase of Breeder Seed SP 53AB3-0, 
a reselection from SP 50B3-0. This is US 01. 


he Ace. 2062 West Coast 5210. Increase of Breeder Seed SP 5)A3-0, 
a reselection from SP 50B3-0. 


5. Acc. 2063 West Coast 5211. Increase of Breeder Seed SP 5)\B3-0, 
a progeny selection from SP 50B3~0. 


6. Acc. 2065 West Coast 5213. Increase of Breeder Seed SP 53AB2-0, 
a progeny selection from SP 51Bl- progenies. 


7. Acc. 2067 West Coast 5215. Increase of Breeder Seed SP 5)60-0, 
a selection from SP 53AB1-65. High sucrose has been 
indicated for SP 5460-0 in tests conducted on the 
Plant Industry Station, 


8. Acc. 2068 West Coast 5216, Increase of Breeder Seed SP 5),B1-0, 
a progeny selection from SP 53AB1- (SP 51B1-). 


9. SP 55ABLOP Hybrid using cytoplasmic male sterility in hybrid seed 
production, East Lansing. 


10. SP 55600-01 Broad base selection for resistance to leaf spot and 
black root, Plant Industry Station. 


Mich. 
35-S54M-3), Developed by H. L. Kchis, Mich. Agr. Exp't. Station 


12. US 216 X 226 Commercial 


For description of related varieties, see page 66a, Part V 
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Cooperation: F.& M., Monitor Sugar Dive, Fred Wegener, farmer 


, 26 x & Letin Square, Design + 4. 
rimontal Design: > 8 Random Bhock, Design} 27. 


Plot Size; No. of rows = 4 row 
be; 3, pow width - § 29 inches 
Li wow length = 50 feet 


May 22 

8 x 8-= October 15 

anety. 12 x 8-- October 16 

Harvested; 2 center, hund harvested Net Row Length Harvested: 


Omer om. 


How were samples for sucrose determinations talkens 
2- 10 beet samples from topped piles 
How was stand determined: | 


Harvested beets counted when weighed. 


Bae 1955= Beans 1264 3-12-12 
Mield Uietory: “y054_ yoans, 125]: 3-12-12 


1953- Clover, plowed down 
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Comments on black root or other dd sencess 
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Soll and seasonal conditions: Seedbod- wet 
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 Cooperations Fea Me, & Elmer Rader 


C 8x 8 Latin Square, Design 7 5. 
» Mxperimental Desig: >. 3 Krendom block, Design # 28. 


ot Sizo; Wo. of rows = 4 rows 
row width = 26 inches 
- row length = 60 feet 


. 
he 


‘ 


June 7 


Rarvested: 8x 8- October 10 ; ed 
Ra. 12x 8 = October 16 


Rows Harvested: 2 center-hand harvested Net Row Length Harvested; 48 feet 


' How were samples for sucrose determinations taken 


e es _ &- 10 beet samples from topped piles 

HRRXARRAAXRR HV RA RL AHR RAW BAW RER BRA ‘ 
i ope eye 2 , ; ; 5 
stand determinods 


»i-. - Harvested beets counted when weighed, 


1955- Alfalfa, plowed down 
1954- Osts, seeded, S300 5=20-20 \ 


Mlold History: | 
i . 1953- Beets, . 300 # 0420-20 ~ 


_ Fertilization of this beet orop: 500! 5-20-20 
Leet spot exposuret jon. 


, Comments on black root or other diseases: 
: None 


- Boll and agasonal conditions; Seodbed~ dry» 
Your comment on reliability of test: 


Both tests~ excellent ; 
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(Results given as 8 plot averages) 
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SUGAR BEER VARINTY EVALUATION TEST = 19 56 
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‘inolwis name of Inrrar} 


Cooperation: Usp, 
Exporimontal Design: if x ¢ 
Plot Gime; Ne. of rown - L rows 
Tow width = 26 inche: 
row length = 55 fect 
Planted: ey 22 
Harvested: october 2 & %. 


Rows Harvested: 2 cconter,hand harvested Net Row Length Harvested: 56 


How were somples for sucrose determinations tekan: 


2-15 beet samples from topped piles 


How wae stand determined: 


Harvested beets counted when weiched 
When 
1955- Beans 
Fi sto - 
eld History: josa. corn 
1953- Wheat 


Fertilization of this beet orop: 


350 # «5820-20 with .25% Boron 
Legf spot exposure: a 7 
; None 

Comments on black root or other diseases; 


Blackroot- light 
S041 and seasonal conditions; 


Seedbed= moist 
Your comment on reliability of test: 


Goode 


feet 










2 as 


Snet 2 held egzezat atpaed wot #goill hoyeovred Star, 192ne0 | 4 


icheaad enoitamtemteh sestome Tot se 


naiiy benqet eox? selooos, deed: Sfe 
i 


ine 


bors htw pode Siinuog eddod seveors 


sf0%9 food atde *: 
none ROR, dtin 08-0868 $ ez a 
; <1 


onoll a 
(eenece th. veevaait ri 
driwet “sooneeat ; 


deten -Bedisec ; =“ ~ 


. $¢009 to x 


121 - 


Don Houlden 
Ithaca, Michigan 


(Results given as % plot averages) 
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SUGAR BEET VARINTY EVALUATION THST = 19 56 


Conducted by_H.')Bockstahler, G.JeHornboam 
at Bast Lansing, Michircan 


~C. Brook 
nolate nane of farnor) 


Cooperation tA, AeC.Brook, farmer 
Bxporimenteal Design; 12x 8 Random Blook, Design # 26 


Plot Sizes; No. of rows = 5 rows Muck soil. 
row width = 28 inches 
Pow length - 44 feot 


Planted: = June 11 
Harvested: October 19 ; 
Rows Harvested: 5 rows, hand harvested Net Bow Length Harvested: 42 feet 


How were samples for sucrose determinations taken: 


2- 15 beet samples from topped piles 


How was stand determinods: 


Harvested beets counted when weiched. 


When; 


1955- Beets 
Field History; 1954—- Spearmint 


1953. same 


Fertilization of this boot crops 

500# aalt, 350/: 5-20-20 broadcast, 300} 5-20-20 in row. 

Lest spot exposure: 
None. 

Comments on black root or other diseases; 


Black root severe 


Soil and seasonal conditions: so .sgpeq- moist. 


Your comment on reliability of test: 


Excellent 
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Asael Brook 
Hast Lansing, Michigan 


(Results given as & plot averages) 
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SUGAR BEET VARINTY AVALUATION TAST = 19 56 


Conducted by H.!/.Bookstahler, God. Hogaboam 


at Green Springs, Ohio . 


Herold T. Miller 
nolude name of farmer 


Cooperation: F.& lie, USDA, fe » Miller, farmer 
Experimental Design; 12x 8 iendom block, Lesign 3 21. 


Plot Sisos Wo. of rows = 4 rows 
row width = 32 inches 
row length = 66 feot 


Planted: June 8 
Harvested; October 24 & 25. 


Rows Harvested32 center, Scott-Viner Net Row Longth Harvesteds 62 feot 
harvester 
How were samples for sucrose determinations taken: 


2- 15 beet samples from harvested piles. 


How was stand detorminods 


Harvested beets counted when woiched 


vhong 

a 1955- Corn 

Field History: 31954. alfalfa & timothy 
1953- same 
1952- Wheat, seedod. 


Yortilization of this bast orops | 
500/! 12-12-12 and manure plowed down. 


Leaf spot exposure: 200% S-18-9 in row. 
None , 
Comments on vdinck root or other disonsog: 


Blackroot= lisht. 
S641 and seasonal conditions: 


3 
aedbed- clit Oj 


Your eomwment on vellability of teo* 
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H.T, Miller 
Green Springs, Ohio 


















(Results given as & plot averages) 
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SUGAR BERT VARIMIX HVALUATION THST = 19 56 


Condusted by I1..Bockstehlor, G.d0. Moraboam 





at Uttoawa, Ohio 


Buckeve Surers, Inc. 


nelude nane of farmer 


omg F.&M, USDA, Buckeye Sugars, Inc. 

atal Design; 12x 8 iandom block, Design No. 22, 
x 

ize; No. of raya = 4 rows. 

: row width - 28 inches 

row length - 68 feet 


June 9 








rantods, November 8 


pvested: 2 center, ‘arbeet Jr. Net Row Length Harvested: 64 feet 
a harvester. 
Fo samples for sucrose determinations taken: 


& 
2- 15 beet samples from topped piles 


was stand detorminods 


Rervested beets counted when weighed. 


La story: 1955- Beets. 1000}: 5-20-20 plowed down, 200; 3-12-12 in row 

; 1954- Beans. 

ea 

ilization of this beet crops 600): 10-10-10,plowed down, 200} 3-12-12 in row. 
Pie ey , 
ew | . None ‘ 
ents on black root or other disoases: 
; Black root- severe. 


ind seasonal condition®s Seedbed- moist to wet. Heavy rains after planting reduced 
a stand and retarded plants severely especially in low areas of dead furrovs 
e comment on reliability of test: Several dead furrows crossed the field, running with 

the replicetions. oo 
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TEST OF LS-BR AND LS-CT RESISTANT VARIETIES-~1956 
Fort Collins Experiment No, 2G 


Conducted by: J. 0. Gaskill and J, A, Elder 
Location: George V. Bachmayr Farm (6 mi, N.E. of Fort Collins, Colorado) 
Cooperation: George V. Bachmayr and Colorado Agricultural Experiment Station 


Date of Planting: April 26 
Date of Harvest: October 8 ~ 10, 


Experimental Design: Randomized block, 12 x 8, 


Size of Plots: Four rows x 50'; rows 20" apart, 


Harvested Area per Plot for Root Yield: Two inner rows x 45's; all roots topped, 
washed, and weighed. 


Samples for Sucrose Determinations: Two 20-beet samples were taken at random from 
the harvest section of each plot, after lifting, and before piling and topping. 
Pulp from all roots of any given sample was composited. Duplicate sucrose deter- 
minations were made, with a third determination in case the first 2 failed to agree 
satisfactorily. 


Stand and Bolter Counts: Actual counts were made in the 2 inner rows x 45t, in 
each plot, on September 26, 


Recent Field History: For several years, ending in 1954, the field was in an 
alfalfa-and-grass pasture; corn was grown in 1955, 


Fertilization of Beet Crop: Approximately 10 tons of manure and 200 pounds of 
treble superphosphate per acre, 


Leaf Spot Exposure: Negligible (trace). 


Black Root Exposure: Aphanomyces type black root was not observed, Some post- 
‘emergence damping off was noted, presumably due to other pathogens—-stand losses 


negligible. 
Curly Top Exposure: Negligible (trace). 


Other Diseases and Pests: Sugar beet root maggot caused some losses in stand after 
thinning and some irregularities‘in plant size. Effects of this pest on validity 
of the test were considered as negligible, A trace of virus yellows was observed 
late in the season, 


Soil and Seasonal Conditions: Soil type--Weld Fine Sandy Loam, Valley Phase. As 
a precautionary measure for root maggot control, Aldrin was applied on the soil 
surface (approximately 3 3/4 pounds actual Aldrin per acre), before planting, and. 
harrowed in. The crop was sprayed twice with Parathion and DDT for aphid, webworm, 
and leaf hopper control, The growing season was relatively warm and dry, on the 
whole, Furrow irrigation was adequate, About 50% defoliation was caused by hail 
on June 17-~roughly 2 1/2 weeks after thinning. 


Reliability of Test: Good. 
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OBSERVATIONAL THST OF LS-BR AND LS-CT RESISTANT VARIETIES 
Experiment No, 2A - 1956, Fort Collins, Colorado (Under Sprinkler) 
(Results given as 4-plot averages) 
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142163; incr. of SP 52108-0 Ace. 1353 Ti Asbo ee 5.5 545 
Ad; US 400 Mie 2056.» le hel 3.6 5.6 565 
} 53543 US 401 2087. 13 3.3 Bae 66 Dao 
52103; incr. of SP 54A3-0 " 2062 Th 38 30h 5.8 5.5 
i 3 7 x or 5433-0 " 2063 ee 3.8 3.8 565 5.0 
(5213; " " SP 53AB2~0 -" 2065 16 © 3.0 2.8 55.) 553 
pelo} "SP 5460-0 "2067 LY ~—-24h 169 bed 660 
meeios "= =6©" «=6SP 54B1-0 " 2068 1g 2,45 23 48. 5.48 
CT resistant ( = US 104 +) SP 53104-0 19 664 5.0 4.8 4.0 
» §5112-01; incr. of SP 53104-0 Ace, 1366 20 5.0 4.3 ibe iO 
3 53403 incr, of SP 54104-0 (US 10k) om T3609 21 hed 369 Fed ——he3 
6 3307; GW 359-53R (local check) " 2069 PE ee Fe 3.0 Boo Bee 

ee W352 3.5) 5.54 be 


Deven A oe ey C 


’ Foliage Notes (8/21/56), (2nd L. S, reading 8/25/56): 
_ Leaf Spot: O = no leaf spot; 10 = total defoliation, 
r Uniformity: low no, = uniform; high no. = irregular (in size, type, and color). 
_ . Size: low no, = small; high no. = large. 
_ Golor: low no, = light green; high no, = dark green. 


/ Results for Acc.1119 (C), based on 12-plot average. 


b 
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ne general environmental conditions under which this experiment was conducted are des- 
ibed in the report for Experiment No. lA, ‘1956y Special details regarding No. 2A are 
s follows: G 96) 


ate of Planting: May li. 


lots: 2 rows x 12'; 4 replications, Approximately one plot in every six was planted 
ith the check variety, A> 1119. 
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Performance of Accession 2067 


, US 00, and US ol 


Plant Industry Station, Beltsville, Maryland 


and 
Waseca, Minne 


sota 


G. E. Coe, C. L. Schneider, and H. L. Bissonnette 


In triple-lattice experiments set up to 
Accession 2067, US 00, and US Ol were 
The tests on the Plant Industry Station 
leaf spot exposure and the tests at Was 
exposure. 


Plant lnodustry 


(Values given as 6-plot averag 


2s for each experiment) 


evaluate polycross progenies, 
included as check varieties. 
were conducted under severe 
eca under moderate black root 
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* Root Yield - Tons/Acre oe Sucrose Percentage 
os TNS TCT, —_ i $s LLL LN CELE S SESS 
: Experiments ¢ ag Experiments ; : 
: e As ene : - As % 
Variety re 3 h «Mean -US)0O0:. 2 3 ) sMean :US00 
meenoO (Acc.2056) 318.3 218.8 217.) 218.2 2100.02? 11.0 211.3 #11.3 211.2 2100.0 
MeO (Acc.2057) :18.6 218.0 215.3 217.3 * 95.12% 11.1 211.9 210.5 211.2 100.0 
MESN6O-0 (Acc.2067):20. 219.9 220.5 220.3 2*111.52% 12.3 212.5 212.1 212.3 2199.9 








Waseca, Minr 





esota 


Bi aah’ \ 
(Values given as 6-plot averages for each experiment } 














2 Root Yield - Tons/Acre 33 Sucrose Percentage 

: cperimenvs 3 ; 23 Experiments: : 

: ° : As %25 : : As % 
__ Variety aD 3 h :Mean :US\002# 2 3 4 :Mean :US)00 
US hOO (Acc.2056) :10.8 :10.1 : 9.) :10.1 :100.0:: 15.9 2:15.5 :17.5 :16.3 :100.0 
Me Ol (Acc.2057) 212.8 :13.3 :11.1 212.6 :12).8:: 16.9 :15.7 216.7 :16.) 2100.6 
BP5),60-0 (Acc.2067):12.6 :12.6 : 9.8 :11.3 :111.9:: 16.9 316.8 :18.1 217.3 106.1 
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STUDIES IN METHODOLOGY OF EXPOSURE 
AND BREEDING FOR NEMATODE RESISTANCE 
by Charles Price 


Foundation Project 13 






The streamlined procedure for screening sugar beet varieties for 
resistance to sugar beet nematode, has been developed by members of the 
U. S. Department of Agriculture Research Station at Salinas, California, 
Many thousands of sugar beet and other plants have been tested in the 
Salinas greenhouse by this procedure. Evidence of tolerance to sugar 
beet nematode has been found in some established varieties; such as 

US 22 and US 200 x 215. Selections from US 22 have shown more top 
Vigor than the parent stock when planted in heavy nematode-infested 
Soil in the field. 


Encouraging results have also been evidenced in some of the American 
Crystal Sugar Company material which has been run through the screening 
test in the greenhouse. These numbers when planted under field condi- 

_ tions, however, have not shown the vigor that selections from US 22 
have shown. 


The nematode program has been helped through cooperation of industry 
plant breeders. Seeds have been received from Mr. Dewey Stewart to be 
_ tested in the greenhouse, and irradiated seed has been received from 
Dr. F. V. Owen of the Sait Lake laboratory. We are anxious to test 
material from other plant breeders as time and facilities will permit. 


New interest in the possibility of field selections of sugar beets 
for nematode resistance has resulted from tests in 1956. Arrangements are 
under way to make field selections in a severely infested field in the 
Santa Maria Valley of California, These selections will be made at the 
time the entire field is harvested so that it will be possible to 
examine thousands of plants for their apparent resistance to nematodes. 


In addition to testing sugar beets and other plants for sugar beet 
nematode resistance, hybrids will be made between Beta vulgaris and 
Beta webbiana, and 3, vulgaris and B. procumbens. The two wild species 
have been found to be immune to the attack of sugar beet nematodes. 

The first generation of these crosses will be backcrossed with sugar 
beets in an effort to transfer the valuable germ plasm from the immune 
species to sugar beets. It has been demonstrated by others that 
grafting is required for survival for the interspecific crosses because 
they will not produce roots of their own. An attempt is being made to 
improve grafting technique so that when the interspecific crosses are 


_ made, a large percentage of successful grafts will result. 
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There are some problems which should receive attention in connection 
with our nematode work, and we expect to attack these problems as 
facilities and help permit. "Damping off" has become a major problem 
in the greenhouse tests; and when associated with nematode infestation, 
the damage from damping off is apparently greatly accelerated. A study 
of the relationship of damping off and other diseases of sugar beet 
seedlings in relation to nematodes will be undertaken with colleagues 
at the Salinas station. 


The chemical nature of resistance to sugar beet nematode will be 
studied in cooperation with Dr. J. M. Fife, chemist at the Salinas 
laboratory. In this connection, plants which apparently stimulate 
hatching of the nematode but do not serve as host plants will be 
studied. In cooperation with Dr. Morgan Goiden of the Salinas laboratory 
we are studying the effects on hatching of sugar beet nematode, using 
plants which stimulate hatching but do not serve as host plants. We 
think that this is an important study because by the use of crop plants 
which stimulate hatching but do not serve as hosts to the sugar beet 
nematode, it might be possible to reduce the population of nematodes in 
the soil. 


In cooperation with Dr. F. V. Owen, C. H. Smith, and Ed Jorgensen, 
Nematology Section, HCR8, Salt Lake City, work is being planned to test 
commercial varieties of sugar beets, as well as breeding stock, in 
order to screen this material. These tests will be conducted under 
field conditions in uniformly heavily infested soils in the Salt Lake 
valley. 
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_ BEET SUGAR DEVELOPMENT FOUNDATION PROJECT 15 REPORT 


By Myron Stout 
GIBBERILLIC ACID 


Although chemical stimulation of reproductive development has been in com- 
mercial use with the pineapple plant for some years, a great deal of effort has 
failed to indicate any appreciable chemical effect on other plants until about a 
year ago. Ilast summer , Dr. Anton Lang reported that minute applications of 
gibberillic acid apparently fulfilled the thermal requirement of biennial Hyocyamus 
Niger. Dr. Bernard 0. Phinney also reported that it is apparently effective in 
stimulating dwarf mutants of several species to grow as tall as normal plants. 


Preliminary tests, in cooperation with Dr. V. F. Savitsky, have indicated a 


remarkable stimulation of a dwarf line of sugar beets. More detailed studies are 


now in progress. 

Field studies. One milligram of gibberillic acid per plant was applied to the 
growing points of 15 beets each, of four different varieties of field grown sugar 
beets on the following dates: August 30, September 5, and September 24, 1956. 

The beets were harvested in November. Seedstalks were observed on several of the 


treated beets. No seedstalks were observed on any of the untreated checks which 


were located in the same rows. One inbred line, 287 (57.1737A) apparently failed 


to respond, reproductively, to gibberillic acid. 


The beets were stored in a root cellar until December 12 when respiration rate 


and chemical analyses were run on each individual root. The data in table 1 indicate 


Sect??? C= 


that even a few applications of gibberillic acid increased growth and root weight, 


_ decreased sugar percentage, decreased amino N; possibly increased sodium uptake and 


_ decreased potassium uptake and decreased respiration rate. However, only the 


4 


r 


sucrose percentage and respiration rate were statistically significant in the present 


Small-scale test. It may be that the lower respiration rate due to treatment with 


_ gibberillic acid is largely due to the reduction in sugar percentage. Previous 
4 
B8tudies have shown that the two are positively correlated. 
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RESPIRATION RATE STUDIES IN RELATION TO THE BREEDING PROGRAM 

Individual Mother beets from a mixture of self-fertile lines of beets, that 
were highly resistant to curly-top, were selected in 1952. Selfed, sibbed and hybrid 
lines have been made from the original beets. Several lines have been discarded from 
the original material but some have been studied in some detail since 1954. 

Line 1079 is intermediate in sugar percentage, high in amino nitrogen, inter- 
mediate in sodium, potassium, and respiration rate. It was selected for study because 
of apparent variability in respiration rate. It was assumed that this variability 
, represented genetic heterozygosity. This was Ee tanise true in the original line 
in 1956 but the sub-lines were less variable. 

Line 158 has been very reliable as a high sugar line in several different 
environments over a three-year period. Hybrids to line 158 are also high in sugar 
but all have been rather disappointing in yield. Line 158 has shown a fair yielding 
capacity as an inbred, always high in sugar, low in amino N and potassium and inter- 
mediate in sodium and respiration rate. 

Line 289 is very unique. In September its leaves usually begin to lose their 
chlorophyll, giving it the appearance of early maturity. Its foliar vigor is fairly 
good but root yield is low. Hybrids with line 289 are Low in yield, and fairly high 
in sucrose, but results have been extremely variable under different environments. 

In ae tests it would not be regarded as a high sugar line; however, hybrids with 
289 have been very high in sucrose. Line 289 has been consistently high in amino N 
and rete high in respiration rate. It is very low in sodium and potassium. 

Probably the most strikingly consistent characteristic about line 289 is ite 
high respiration rate. A variety such as this, if put into commercial production, 
might easily result in twice or three times as high storage losses as an equally 
high sugar type, such as line 158. 

Several previous studies have shown that respiration rate is positively correlated 


with sugar percentage, although there is a very definite possibility of selection for 
high sugar percentage with lower respiration rate. Comparison of line 158 with line 289 
leaves little doubt that respiration rate is a heritable character. 
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TABLE 2 -+ INHERITANCE OF SOME CHEMICAL AND PHYSIOLOGICAL 
CHARACTERS IN INBRED LINES OF SUGAR BEETS 
SELECTED FROM SL 12.31 in 1952 

















Variety and year Weight Sugar "Amino N Na K ees 0,/Ke/ ar 
Grams Percent Parts per 100,000 Grams Mg 
1079 1952 760 19.4 16 147 sou/ 
; 1954 1072 15.14 4.60 18 375 162 82 
1956 1482 15.52 991 eh = 594 230 19 
Sublines 
1079.1A 1077 16.13 82h 22 8620 173 107 
OA 1364 16.15 873 16 573 219 92 
3A 1493 LYVeT $21,250 16 457 258 86 
5A 1227 16.92 990 W351 207 79 
GA 1468 15.79 1,060 17-448 231, 88 
TA 1259 L741 770 16 308 219 ¥ f 
8A 1427 LL iB fe 15550 eg5 kg 156 72 
OA 1379 15.35 860 17 +322 212 oh 
+104 1332 17.08 1,450 13 295 228 79 
lA 1588 17.02 870 16 291 268 96 
-12A 1380 15.20 "1.030 ok 3551 203 90 
158 1952 1760 Ter 170 78 2he 311 got! 
1954 1306 16.40 20 26 6289 200 129 
50.158 1956 1348 17.29 557 19 287 230 85 
50.158W 1956 1323 17.35 649 yeehaes 215 91 
289 1952 860 19.50 90 4 = 137 168 aa2/ 
1954 931 15.00 460 16 235 140 151 2/ 
1956 1204 1747,» «1,130 14 182 210 155+= 
1192 17.18 1,200 14° 200 204 165+0/ 
1/ 


Individual roots. Other analyses based on average of about 20 roots. 


ie 


17 roots out of 20 were above 156. 


9 roots out of 20 were above 190. It seems probable that the average 
rates of both varieties may have been in the neighborhood of 175 or more 
than double normal varieties 
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PROGRESS REPORT TO THE BEET SUGAR DEVELOPMENT FOUNDATION ON THE GENETIC AND 
PLANT BREEDING PHASES OF PRUJECT NUMBER 252 


January 21, 1957 


by LeRoy Powers 


The studies pertaining to the identification of genetically~superior 


individuals and the prediction of genetic gains in sugar beet breeding pro- 


aa have provided information that may be of interest to the members of 
@ Beet Sugar Development Foundation. 


Of the populations studied Midwest 391, American Crystal No. 2 and 


Great Western 359-52R show rather pronounced negative relations between 


weight of beet and percentage sucrose. This relation was biologically negli- 
gible for S. L. 028, S. P. 5310-0, and U. S. 201. This conclusion was 
particularly evident from a study of the genetic covariances. Since those 
populations showing this negative relation have higher percentage sucrose 
and greater weight per root when grown at Fort Collins, the question arises 


whether a threshold exists beyond which the negative relation between per-= 
centage sucrose and weight per root becomes pronounced. Another biological 
“phenomenon that needs to be considered as a possible factor in bringing 


about the relation noted is whether the physiology of root growth and the 


“physiology of sucrose formation are such that some of the physiological- 
genetic processes favorable to increased weight per root are not favorable to 


' increased percentage sucrose. A third possible explanation for the negative 


1 


"relation noted in Midwest 391, American Crystal No. 2, and Great Western 


359-52R is linkage between a preponderance of the genes conditioning very high 
percentage sucrose with a preponderance of those conditioning low weight per 
root. It should be kept in mind that all of these biological phenomena and 


others not considered here may be playing some part in producing the nega- 


tive relation noted between percentage sucrose and weight per root, and they 
may differ according to the population under consideration. It is clear that 


- genetic studies tending to clarify the relation between percentage sucrose 


and weight per root would have a bearing on determining the extent to which 
these two characters can be recombined and the procedures necessary to most 
expeditiously accomplish such recombinations. 


The formulas and procedures developed to identify genetically-superior 
individuals and to predict genetic gains have application in promulgating and 
evaluating the following breeding methods: Mass selection, polycross, recur- 
rent selection, reciprocal recurrent selection, and production and hybridiza- 
tion of inbred lines. Also, the studies dealing with the identification of 
genetically-superior individuals and prediction of genetic gains provide 
information basic to the formulation of experimental designs for selection 
of individuals genetically-superior for both percentage sucrose and weight 
per root. The results from these studies have been submitted for publication. 
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The studies conducted with inbred lines and their F, hybrids during the 
growing season of 1956 provided the following information concerning dominance 
and heterosis. In all cases except one phenotypic dominance of the genes con- 
ditioning higher percentage sucrose was either partial or complete. That is, 
percentage sucrose of the F; hybrid always exceeded the average of the two 


“parents or was not statistically different from that of the higher parent. 


In the exceptional case the Fy hybrid exceeded the higher parent indicating 
heterosis for greater percentage sucrose. In this case of possible heterosis 
the difference between the F, hybrid and the parent having the higher percentage 
sucrose was significant at sue 5 percent level. These results are from only 
one year and should be confirmed by studies conducted over more years before 


- general conclusions are drawn. 


Population genetic studies conducted at two levels of soil fertility re-~ 
vealed that all populations do not respond the same as regards percentage 
sucrose when the amount of nitrogen and phosphate in the soil varies. The 
F, hybrid and inbred 52-307 did not show a decrease in percentage sucrose at 
the higher nitrogen and phosphate level. A5lj-1, A5li-1 broad base, and inbred 
50-06 did show a decrease at the higher level of nitrogen and phosphate . 


The Fj hybrid between inbreds 50-106 and 52-307 had a significantly higher 


percentage of sucrose on the fertilized plots than did either parental inbred 
(showed heterosis). It appears that within limits as regards high fertility 
levels the plant breeder can obtain Fy, hybrids and synthetic varieties capable 
of producing high percentage sucrose. 
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RHIZOCTONIA RESISTANCE BREEDING INVESTIGATIONS 
FORT COLLINS, COLORADO, 1956 é 


A Progress Report to the Beet Sugar Development Foundation. 
Foundation Project 25 


John 0. Gaskill, Norman R, Gerhold, and Kenneth E. Mueller 2/ 


Cooperative studies pertaining to Rhizoctonia resistance in sugar beets 

were initiated at Fort Collins in June, 1956, by the Sugar Crops Section, 
Field Crops Research Branch, A. R. S., U. S. D. A., and the Botany and 
Plant Pathology Section, Colorado Agricultural Experiment Station. The 

_ chief, long range objective of this project is the devising of selection, 
breeding, and testing techniques suitable for the development of Rhizoctonia- 
resistant varieties. The experimental program begun in 1956 pertains 
largely to the creation of epidemic conditions and the comparison of strains 
of sugar beets for resistance, 


Severe exposure to Rhizoctonia attack, both before and after emergence, was 
obtained by application of inoculum with the seed in a field experiment 

_ on the Hospital Farm, involving three pre-planting treatments and 2 sugar 
beet varieties, The inoculation method employed had been devised pre- 

_ viously by the Botany and Plant Pathology Section of the Experiment Station. 
The seed was treated with Maneb to control seed-borne pathogens and certain 
other common damping-off organisms. The inoculated plots averaged 2 seed- 
lings per foot of row, 13 days after planting (approximately 1 week after 
emergence), as contrasted with an average of 25 per foot of row for the 
noninoculated plots. There were indications that treatment of the soil ~ 
with certain sterilants, approximately 2 weeks before planting, increased 
the effectiveness of Rhizoctonia inoculum, but the evidence was not con- 

_ sidered conclusive. Comparison of inoculated with corresponding non- 

' inoculated rows, for the two respective varieties in the test (US 401 and 
GW 359), 13 days after planting, showed a significantly lower percentage 
loss (attributable to Rhizoctonia) for the Aphanomyces-resistant variety, 
US 401. Losses in stand in the two varieties between thinning and harvest 
were approximately equal, averaging 1.9%. 


Twelve strains of sugar beets were compared for resistance to seedling 
(root) disease under greenhouse conditions, Six of the 12 strains were 
_known to be resistant to the Aphanomyces-type of black root, and the 





u/ Cooperative research conducted by the Sugar Crops Section, Field Crops 

; Research Branch, A. R. S., U. S. D. Aw, and the Botany and Plant Pathology 
Section, Colorado Agricultural Experiment Station, supported in part by 
funds contributed by the Beet Sugar Development Foundation (Project 25). 


a/ Plant Pathologist, U. S. D. A., and Plant Pathologist and Junior Plant 
| Pathologist, respectively, Colorado Agricultural Experiment Station. 
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Rhizoctonia Investigations 


other 6 were considered as susceptible. Two well~replicated plantings of 
legram rows were made: (1) Maneb-treated and non-treated seed, in soil 
heavily infested with seedling pathogens, where Rhizoctonia was considered 
as predominant; and (2) treated seed, only, in steamed soil, The stand 
remaining in each row in the disease-infested soil, approximately 7 weeks 
after planting, was converted into percentage survival, based on potential 
stand for the particular strain as determined in the steamed soil. The 
following are high lights of the percentage~survival results: 


le. The interaction, strains x seed treatments, was not significant. 


2. Differences between strains were highly significant, with averages 
ranging from 6.2% to 17.4% for individual strains. 


3. Speed of emergence of the 12 respective strains, as determined 
under disease-free conditions (steamed soil), did not appear to 
be associated with percentage survival in disease-infested soil. 


4. The Aphanomyces-resistant strains, as a group, were essentially 
no better than those classed as susceptible (averages 10.5% and 
10.8%, respectively), and the two strains used earlier in the 
field experiment did not differ significantly. 


Roots selected from US 401 and GW 359 under the severe Rhizoctonia field 
exposure described above are now in storage. It is proposed that seed be 
grown from the roots of each variety for subsequent Rhizoctonia-resistance 
testing in comparison with the respective parental seed lots, Plans for 
1957 also include continuation of the field experiment begun in 1956 and 
additional work on inoculation techniques. - 


ei 


Wi H 














lo egnitnel; bevso! Lye wn bhew ow? “seidkeqooase Gas iouascal 
ffoa at been bédésesd-—non bimw boltsets—deush (iz) tebaa exer | 
betebtenoy ce» #iuodcos th evetw ,onejodiag guifbeeg détw 
baede edt ‘ag bompeds ab .ytne bees beseerd oe me 
eiecw Y <!s jamixorsyys ,tto6 hedastat-caseeth edt ae aon ok 
fetinetou no beard .lavivuswe sgadeooreq ofnt bedaevnos saw wide 
etl ,tloe Seysete end af bemlanseseb as nietde habeattee J 
rotlueos Lev ivayeeegsineoreg odd to ettg hl dyid ena) 


ric 
-dnsolitoaln Jon ssw ,ateomigerd beoe x enletse eae 


eeasteve ditw , novi lime yldyhd erow eaterde neswied ssonex0% et 
eho herds Lavibiv Ions tot Ri. TL ot RS.8 mori 3 a 


beniemdéed as an feste eyijeoqse: SI ed¢ lo eomegveme to bee 
os sascon tou bi .( Lies hemsege) enoldihnoo sert-esseeth seks 
Ltoe haveotnt<enseeth mk Lativine egeJneoteq détw beiatoones 


yUslinsers eorow ,quotmy @ a8 .fnbeste insteleet-coognonadah @ 
bas %2.0f agasieve) aididgeoese es bosesfo ezodd madd weet 
ofc ot tekinse bees apberde owe odd bas «(wevttosqaey 
«t-tosot ingle zefthb Jon “pi snembiegne & 


blelt sliwosoonihi eqevaa od? sébad 826 WO bas JO) a mort b 
8c fous tat) beabgony at Jf -Syetose af wor exs eveds bedixc 

Ore sat setean todos tas iibeboaeines 10% ytolirev dose to adoor « 
“oi enal™ atoll bebe cine ag evidoegeess end agiw oats 
bra S20 st aoyer swoutioqee Sfall edt to soldapaténoo. ebs, 
swespicrioes aolisLueont mo 


—w’ 


~ 13 - 
FOUNDATION PROJECT 26 


Investigations on Polyploidy, Irradiation, Species Hybrids, | 
and Methodology of Disease Exposure 


G. E. Coe and C. L. Schneider 
Plant Industry Station 
Beltsville, Maryland 





Investigations conducted with the support of the Beet Sugar Development 
Foundation as Project 26 are concerned primarily with breeding for resist- 
ance to leaf spot and to black root im monogerm and in multigerm sugar 
beets. The breeding research at the Plant Industry Station is a part of 
a@ large program of varietal improvement conducted with the cooperation of 
Michigan Agricultural Experiment Station, East Lansing, Mich., Minnesota 
Agricultural Experiment Station, Waseca, Minn., and Cooperators in the 
Beet Sugar Industry. Therefore, investigations conducted under Project 26 
have contributed to the accomplishments reported in Parts V and VI. It 
is the purpose of this report to present results of some lines of basic 
research conducted under Foundation Project 26. 


popproday« ~Work is under way to establish tetraploid strains of promising 
reds and synthetic varieties of sugar beets, with emphasis at present 
being given to the new developments in leaf spot and black root resistance. 
In spite of the fact that cytological techniques have been improved to give 
faster handling of material and better preparations for microscopic exam=- 
ination, the task of counting chromosomes in colchicine-treated seedlings 
and in subsequent generations after treatment, to determine whether a 
stable tetraploid level has been attained, is time consuming. The employ-~ 
ment of a Biological Aid (Mr. H. EB. Bloss, an undergraduate at the University 
of Maryland) has greatly accelerated this line of research. Since his 
employment last July, chromosome counts have been made on approximately 
2,100 preparations of material. " 


It has been found that from colchicine treatments of seedlings, 25 to 50 
percent will have 36 as the predominant somatic chromosome number. When 
these presumptive tetraploid plants are brought to flower, about 25 percent 
will have a chromosome count at meiosis of 2n = 36. However, most of the 
plants having a chromosome count of 2n = 36 at meiosis will produce a 
progeny which is all tetraploid. 


The monogerm, SP 5520-0, and its male-sterile equivalent have been estab= 
lished on the tetraploid level. Tetraploid strains have been derived from 
SP 580-0, SP 5510-0, and SP 5511-0, which are resistant to leaf spot and 
to black root, and also from SP 5510)\-0, which is resistant to leaf spot 
and to curly top. 


Irradiations.--A study has been made of the effects of irradiation treat- 
ments applied to sugar beet seed by the Brookhaven Laboratory. The dosages 
of Xeray were 5,000, 10,000, 15,000, 20,000, 30,000, and 50,000 roentgen 
units; and for thermal neutron the treatments were 6, 9, 12, 15, 20, and 2h, - 
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Foundation Project 26 


hours. The low dosages of each type of irradiation produced little or no 
morphological changes in the plants. The seedlings grown from seed receiving 
50,000 r and from those receiving 2); hours of thermal neutron treatment 
failed to survive. 


In the examination of progenies of the first generation after irradiation, 

3 mutations have been found in 61 progenies following thermal neutron treat- 
ment and 2 mutations in 56 progenies following X-ray irradiation. In the 
second generation after irradiation, 2 mutations were found in 12 progenies 
from X-ray irradiation and no mutations were found in ) progenies from 
thermal neutron treatment. Although these results indicate that mutations 
are probably induced in the sugar beet by seed irradiations, it should be 
pointed out that the mes obtained so far in these tests have been unfavor- 
able to growth. 


Species Hybrids.--Hybrids obtained by crossing diploid sugar beets and 

Beta procumbens: have been completely sterile. Repeated attempts to double 
the chromosome number by colchicine treatment, as a possible means of 
inducing fertility in the Fy plants, have failed. Colchicine treatments 
applied to plants of B. procumbens have given tetraploids which have been 
completely sterile. Similar treatments of B. webbiana failed to give tetra- 
ploid plants but these are being repeated. 38. patellaris and B. procumbens 
have been hybridized. The Fy was fairly fertile and approximately 100 grams 
of F, seed are now available. B. patellaris (22 = 36) has been crossed with 
tetraploid sugar beets. The Fy seedlings have been grafted into sugar beets. 


Other interspecific hybrids of Beta are in culture, and work is under way 
to determine their value as a source of useful genes. 


_ Screening tests for Aphanomyces resistance.--Using zoospores and mycelium 
» of Aphanomyces cochlioides as inoculum, progress has been made in, estab- 
lishing techniques whereby black root exposure of a desired severity can 
be given to stands of sugar beet seedlings growing in the greenhouse or in 
coldframes. The screening test for seedling resistance is being applied to 
polycross progenies which have previously been evaluated for black root 
resistance wider field conditions. ‘The ratings of the progenies by the 
two methods of evaluation are showing a fair degree of correlation. It 
is thought that a simple and inexpensive test can be developed for use in 
the greenhouse or in coldframes to evaluate progenies for resistance to 
A. cochlioides. At least the low performers should be revealed by the 
screening tests, which will greatly reduce the field work required in the 
polycross breeding method. The method of disease exposure that is being 
developed should be helpful, if the objective of the breeding program is 
the improvement of seedling resistance to the pathogen. 


A Biological Aid is being employed to assist in maintaining cultures of the 
pathogen, in preparing inoculum, and in conducting inoculations for the 
evaluation of resistance in seedling stands of sugar beets. 


i 
y 
e¢ 
, : 
- Va ” \ 


ta 
ds ae n 


on m alll Seavheny ottdetherel tb ins fone Yo eenseob wol | 
gitvioocr: bsee mort rwot egal ifieee lt ‘rsiq add at oentiads tho! 
Theitests agirévor Lpsoretie Fo eae » antyviatsey gnody mos? ones 
-ovivime 6 


2 


moltsibawit ratte aottsicaem dent} ode to wal wagenq to co ttsntuez 
-daete aviyen fawre? soho? eatnesct: [0 Ab beet aeed eva 
VAaG't i 3 A ; ; 

























es a Jwisaeztien rey~xX anreosf 


vil. yer: | cottepo ny 3 «2 soliton s 
selasgom Sf ai bywor stew enokistom $ , noivekhetat toda no lLtsteF 
mov? ae Pieeoid A ot mat? eyow «co dati on hers ao ttatbertt 'y 


snoiiardéur tata SFa3i) eS Lene etd fTacro rm fA »tapaseori nosy y 
od bionny Th .nanialbertl Bega yd toed cahee add dl be osebert <~lé 
~“Tovaeime (we eva! steed suadi Ab te? on hariadde eae edd Seed 


mB Eevee ‘lagi Siofakh amtenac: i Lita oe 
efdwob of adqmetia hedseqeS .aftunin vledel > aed ever 
%o sitter iidtesn: SHA Soest anf OF79.00 vd soceurn amo 

es reicd pe’ ; orate oi 4S oval: oss Rie “a adz mF ut ithe ; 


need aye r rented KOVES. Y nies syociny 6 30 staalge 
“8tieo 8Vig ct el! cpetddgw .% to errantne? thltmge  .atbvede ae 


eerPeoe «2 sha ufeel lee 0” Gecneqen sate? aes eeedt duel ed th 
err Col yislncitxotics faa =SEYtet v3.01 eso rl ont hesibindte 
Wiw hesaconn red ane - Wl) gdeas foitag d ,ofdelheva wor ew 
-eteed ton, wd Lae’ or sV¥ot aeiiis “** ef? ingead IeQue 


ae Vena BL eTOW ue ,oTUs LNs “Ht Ste ane (hs eee oflioeqe 16g 
o) ition tu so'yoe 6 an syfsw mbedd int 

miiLooym Lung oS: YeIescs wnt dees Ox are ER 3) rupoOnetok to} ede 

Sr Loch 8 Sabeo Une 2 Bed 


-dstrt si ® ao aii GIT ZOT" Ff K 


r 
VF Luasyve: Dovinos ) DIRS Ot) + j 


132.0 ¥dstedw aeup LO" 


at me serorlseyy i? rx} ory opal ibese toad tageen te obreds oa 

OF Dai lo: f Pass S. ni iboee tot sag noineetos efT .8@ 
700 £ fon ove coed vflapolVexcn eval Aetrie eat ney ei 
ea? “0 wit Ox "Ti SFr 5 "ak . oT THs ott «Zit nad } yet bier? tehiw “ 
at > ip! > 


V+ 68+ BOLT BLES ION 6 SHIReD Tint fs wire one sokterLove Io She 
af oor 2% heudleveb e¢ aso Jeet ave tocont bas ofemtea s ged? 
OF OMmre tex TOT asliegote staulave ad seat thisg ak 20 ae 
ay “ec bolaers: od bleole etemn ‘teq wol od #aedf fA laehtod 
ene oh Betitipns szaew bfalt ate « oubert witoary Litw dobche cane 
guieg 1° sexs pekiasdh ecaaelh 26 bolivwn nfl .bodder gn ek 
Si rgmpo1g anhhiere add %o visoetdo ott 22 ,Lytgted ed Se bee 
odths ‘ 00 Fs sul? og soneveless gallbesa 20. 


ead2 % semtios antatadelen at jelaes ot boyolame gnted et sent 
ods Wi enoleshrwak satdoudooe ob bre wigoonk sabieqeny sl 
-oo0 tagee Yo sinpde unklboes at eonmetas’ | 

















y 

4 
=} 
yo 


ot 
Ry 


mM 


Stn 
Serco 








Shireen! Coors 


~ RS steel tiated 
NAR er 
Pt 


- 
: Sone er 


a Rah Be oe Reenter Ne sren nae 


om “Sere i 
~ Se a ataaacn Meade aneare a ee map yore 
e J tr int PrP Sele fo POTN Pele woe area 
ee ee ee et A aaa as err ara aro’ a 
PI he eaten Ae eete eee intent etal Me en r 
nes Pe a es, eA erated PP RPT, Petal CIO de 
oe eee 





